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EDITOR'S   NOTE. 


^  those  who  read  German  no  introchiotion  to  Eichhorst's 

*e  of  Medwine  w'il  be  necessary  ;  and  it  is  hojK'd  that  this 

tion   may  pn)ve  not  k*ss  useful  than  the  (»ri;rinal,  and  as 

r.     The  text  will  he  f'oini<l  at   oner  coneiM*  an<l  eoinpre- 

',  hut  additions  and  an  nutritions  have  been  made  where  it 

they  might  l>e  siTviueahle.     Th«*  hook  <iiffers  ><)me\vhat 

lost  other  works  on  the  pnu'liee  <»t'  inedi<*in<;  in  containing^ 

other  things,  appnjpriate  sections  (hvi>te<l  t«»  a  e«ni>i<lcni- 

DiseaH'S   of  the    Skin,    the    Ven«*real    J>is<a>e>,    Inj|M)- 

;id  St<'rility  in  the  Male,  an<l  S|M'rinatnrrli«a.      A   nuniher 

tnitions  have  he<*n  a<l<led,  in  part   replacing,  in   part  .<«iip- 

ting,  those  in  the   original.     The  h(»(»k    lias  hccn   written 

ly  to  meet  the  ne<Kls  «)f  the  .•^tnd^'iit,  Imt  it  >linul«|   pn^ve 

Iso  to  the  husy  pnictitioner.      For  ri.nvrnii'ncr  of  inanipn- 

t  has  been   deemed    wise    to    prc.-«'iit    tiie    work    in    t\\(» 

AU(a:sTr.'S  a.  esunki:. 

.ADELPBIA,  March,  1901. 


PREFACE. 


impulse  to  write  a  short  Text-lMX)k  of  Special  Pathology 
erapeuties  has  not  eniaiiat<^Hl  from  mysc'lf,  hut  from  my 

For  a  number  of  years  the  latt<*r  hav(»  roiM'at«*<lly  imfx^r- 
le,  and  all  refen'iices  to  existing  trxt-lMM)k.s  writtm  hy  me 

vain.  Recently  the  tlemantl  has  Uwu  iikkIc  also  frrmi 
juarters,  and  I  have  tlien*fon»  tinaily  acrrptrd  it  as  a  duty 
nd  to  a  request  prt^sscMl  with  .such  jH*rsist<*nrr. 
governing  prin(*iple  iu  the  pn*|Kiratiou  oi'  tlii>  work  was 
(le  the  student  with  a  lHH>k  that  should  atlord  him  a  readv 
al)h»  sounie  of  information  with  n*;ranl  to  th«*  |»rin<'i])a], 
"(•ially  to  the  most  im|x»rtant,  manifestation^  for  th<*  ri^iMjtr- 
'<lisea.si»s.  As  the  essential  aim  of  the  |>hy>iriaii  will  ever 
ire  of  dis4»as«.»,  earnest  e<msi<l<*nitioii  has  Imm-ii  <riven  to  the 
if  treatment. 

rallv,  this  text-l>ook  can  deal  oiilv  with  the  established 
the  practice  of  me<lieine.  A  certain  dearer  of  conei>i'ne>s 
ision  and  in  description  alx»  was  deinan^led,  and  e>|MTially 
•onnef'tion  <'onsi<leral)le  diifn'ultv  wa>  encnnnten-d  in  tln» 
rorrnisly  to  s<»|)anite   the   essential    from    tin*   nne-scntial. 

far  I   have  lK*en  su<*cessfnl   in  thir^  inn^t   be   Ictt   to  the 

of  the  readier. 

;  who  are  Iwtter  ac<{uainted   with  the  manifestation^  of 

nnlicine  will  find  the  neeessarv  eialM^ration  in  niv  Jlnntl- 

Special  Patholfx/i/  and  T/irrftjftuflrs. 

II  be  gratified  to  know  that  the  present  volume  will  rral- 

Kpectatious  of  those  for  whom  primarily  it  wa-  written. 

HKKMANN    i:iC'IIH()K<T. 
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I.   DISEASES  OF  THE  MYOCARDIUM. 


The  termination  in  cases  of  heart-disease  of  all  kinds  depends 
in  the  majority  upon  the  functional  capability  of  the  myocardium, 
and  death  occurs  in  most  cases  amid  manifestations  of  overwhelm- 
ing weakness  of  the  heart-in uscle.  Easy  as  it  is  to  diagnose  con- 
ditions of  wciikness  or  insufficiency  of  the  myocardium,  it  is  equally 
impossible,  as  a  rule,  to  recognize  during  life  the  anatomic  alterations 
that  have  taken  place  in  the  heart-muscle  itself  in  every  individual 
case.  The  anatomic  diagnosis  of  disease  of  the  myocardium  will 
not  reach  beyond  a  certain  degree  of  probability  even  under  favor- 
able conditions ;  and  unfortunately  often  this  degree  is  not  obtained 
even  by  experienced,  observant,  and  careful  diagnosticians. 

The  diagnostic  scope  of  diseases  of  the  myocardium  is  thus 
most  circumscribed,  and  virtually  includes  only  three  conditions : 
First,  that  of  weakness  or  insujfi(*icnc]f  of  the  myocardiumy  already 
mentioned;  second,  enlargement  or  dUaiation  of  the  heart;  and 
thinl,  increase  in  volume^  or  hypertrophyy  of  the  'myocardium. 

WEAKNESS  OF  THE  MYOCARDIUM  (CARDIAC 

INSUFFICIENCY). 

Sjrtnptoms  and  Diagnosis. — The  symptoms  of  enfeeble- 
ment  of  the  myocardium  are  partly  local^  partly  general^  or  in 
many  instances  of  mixed  character. 

The  local,  or  strictly  cardiac,  manifestations  usually  attend  the 
onset.  The  action  of  the  heart  is  generally  accelerated  inordinately, 
and  at  the  same  time  it  is  usually  irregular.  While  at  first  these 
disturbances  perhaps  only  follow  physical  and  mental  exertion, 
large  meals,  or  the  use  of  stimulants,  later  they  appear  also  during 
complete  rest  and  a  careful  mode  of  life,  lose  their  paroxysmal  char- 
acter, and  remain  permanent.  The  patient  often  complains  of  a 
sense  of  distressing  palpitation  of  the  heart,  at  times  also  of  a  feel- 
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iitfC  Iff  f'tu'i'in  arf]  iff-vtri;  U-^.  '■'inirnofily  (tf  a  painfiil  ir^nruci'-n 
in  iJii;  r'-'/wHi  'if  iliT  Ix-an,  f^iiffiTni  J'nrm  ^Jw^rtncrs  'if  Itrcaih.  aixl 
rf^iiko  i»it<-m»(»U-*Il_v  ail']  at  j^hurt  iiibrrvai? — lifii-niti,  K/^frA. 

Tic-  'iif^-f/fiil  lit  t\it-  ln-iirt  a|i|it-ai>  ft*-l<It-  or  i?  not  palpal>lt>. 
Tin-  "niLiU  ',f  tl(f  limn  an-  faini,  and  ofun  ihc  tir-i  i.-v.-txlir) 
«Kf«)ii'l  i>  -II ^(i<- live  *if  a  iiiuniiiir.  Not  ranlv  ffii/hjt-rli^lhm  is 
|rr>nw'»l,  till'  -y-tiili<-  •'riiri'l  "f  the  li'-iirt  Ix-iii);  |iFei7i-<l<il  liv  a  Im^I, 
tlur  iifiviitiiali'iii,  )i'iw<;vi^r,  laltiiifr  iiic^i  (lie  firnt  ^i^iund  it.^t'lf.  As  a 
ml'",  inmiL-^'  ill  tin-  anst  nf  f.nriU'u:  jn-i-ruKniim-ilu/nruK  to  the  ri(;lit 
aii<l  I'-IV,  in  4-oiit'({i»'n4M;  of  dilatalion  of  tli<-  lit-art,  is  (k-monstral>lc. 

TIk-  liiRtiirtiiiiiceH  of  i-ardiat;  acti'^n  can  Imt  aduiirdtilv  studied 
in  lli<:  rri'lial  jmUr,  'I'liirt  attains  iniiihiially  j^nut  fr«-(|Uen('y,  ex- 
liiliitn  very  iiniijtiul  waves,  and  is  irregular  and  fre<|iK'ntly  al>o 
int<;rniitt4riit,  in  eoiint-ijnenve  of  uliicli  home  jHiliie-lieat^  bccunie 
in^piireeiable,  lieeiuim-  the  fon-e  of  (lie  lu^rt  is  nut  snificient  to  send 
u  [juliialile  wave  of  IiIihm)  into  tlie  radiul  arti-ry  with  ever^'  coii- 
truetion  of  tlie  lieurt-mnsele.  Ax  eiin  be  uniler.-ttHMl,  the  featun-s 
(if  a  freciiieiil,  im-gnlur,  uncfinal,  and  intermittent  pube  will  apjHrar 
also  in  lln;  iiilii/f/mi/f/nipliie  Irncinij  {Kif;.  1 ). 


Only  rarely  are  the  e()nri<'([nenies  of  weakness  of  tlip  heart- 
miisele  eoiifine<l  to  the  lr«,-al  or  (■.•iniiae  idterations  descrilnKl,  and. 
IIS  tt  rule,  general  disturbances  or  manifestations  of  ataais  apjK^ir  at 
the  !«inie  time  or  moir  frcju.-iitlv  -'mieuli.-it  later. 

If  the  fnneti.mal  a-tivit v..f'll..'  ri;.'ht  vntmlf  is  iinpairoil  to 
sncli  a  deirre.  tl.;it  ii  i.  ii-/  Xw^-t  >-.x\f.v\.\.-  ol  s.n.iin;:  ;dl  of  its 
hlooil  into  ih.  |.ii!riion:in.- nrtTv  witli  'li'-li  ^v-iole.  ami  a  eertain 
nnmitnt  ..f  1.1—1  wiii  thn'-  rei„  un  in  fh-  v.„tri.l.>  after  eaeh  sv?- 
tole.  d.efl..wof  l,|.,-|  )r..r,.  .1,..  ri;.i.r  rv:rH.«ill  lir-t  l.e  inler- 
fenil  with,  and   ;it    'l..-    -.f.'-  •'•:.'    ■■..■',  '•■  ■■•  'r"Mi  llie   >ri]»Ti"r  and 

inferi"rvt-n!f-ivH-  f-.'h-  :.■ .."   -. •  •■■•;■  '.n  i.t'^'ineral  venous 

st:i-i.l«-oi,...-..-Ms::.i,..:.  -J-  .  .  -  ■r.--'::.M'e:,rli.Tanain 
pn-!itiT 'I'-.T- -  iii   ;''■■•:•    ■     -  •.  '    ■     -if' ri.ir  vena  cava. 

ash.r.-lh.:l.:-.I  '.    -■    -    :■     '  .■■■■■    !'.f.   of  -nivitv. 

If  wi-li  ■A.-l  ■...;■--■  ■      -  rifri.-le  i<  ,-]w- 

.■iallyi!,v..:v.--.--.         •  *r,-    .:.fMe:i-t!ial 

i1.-.-Ht--1.     .\*  '--•     ,.,-■-  •   ■    1.  It  vntriel* 

ao-i  ;;i  t:.-    .■■■.-  ■         .    •  ■■•:..   i.iilnionair 
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e  pulmonary'  capillaries,  the  pulnionan-  arteries,  and  in  mi 
turn  to  the  right  ventricle,  the  right  auricle,  and  tlie 
t'»,  so  that  the  consc»quences  of  conditions  of  enfeeblenient 
ight  and  of  the  left  heart  are  the  same. 
Dg  the  earliest  indications  of  general  venous  sta.sis  is  edema 
in.  At  first  this  appears  on  the  inner  aspei*t  of  the  tliigh 
ut  the  ankles.  At  this  time,  also,  it  frequently  reee<les 
the  night,'  thus  in  the  horizontal  ]K)sition  of  the  lM>dy. 
owever,  the  cutamH>us  tnlema  hwonies  jH»rsistent,  increas- 
ctent,  and  advancing  with  progn'ssive  stasis  to  the  geni- 
the  posterior,  lateral,  and  inferior  jmrtions  of  the  anterior 
■  the  alxlominal  wall,  to  the  posterior  an<l  lateral  asjH^et 
est,  to  the  arms,  and  even  to  the  face.  In  |Kitients  aeeiis- 
lie  especially  on  one  side  of  the  IkkIv,  the  e(l(*ma  of  the 
Iso  more  markeil  ujKiU  that  side. 

ma  of  the  vkin  ha»  existed  for  a  long  time  or  if  it  recur  peniist- 
hickening  of  the  cutis  takes  place,  enpecially  in  the  legs,  and 
is  of  greater  or  less  degree  develoi>s. 

iition  to  edema,  general  venous  stasis  gives  r\<o  to  cj/auf}- 
skin  and  mucous  mcinbranesi.  This  is  du<*  to  the  fact  that 
irdation  of  the  bloo<l-<Mirrent  the  1)1o<h1  gives  oft'  an  wn- 
irge  amount  of  oxygen  to  the  tissues,  and  at  the  same 
>mes  overladen  with  carl)on  dioxid  from  them.  Lips, 
ip  of  the  nose,  ears,  cIImjwh,  dorsii  of  the  hands,  knees, 
of  the  feet  are  the  jxirts  in  which  cyanosis  of  tht^  skin 
arliest  and  most  distinctly,  for  in  these  pla<'es  the  skin 
d  at  the  same  time  rich  in  l)lo<Ml-vessels. 

cheeks  and  the  nose  dilntntiou  of  cutnueou^  rfins  frequently  takes 
liich  ultimately  chronic  inflammatory  hyperphisia  of  the  skin 
dly  be  superadded,  so-called  arne  rosamt. 

pation  r&Iucilon  of  the  teinj^emfure  of  the  shin  is  general ly 
and  this  mav  be  ex])lained  bv  the  iact  that  with  retar- 
the  blood-<Hirrt»nt  unusually  active  <MM)ling  of  the  bhxxl 
•lace. 

etion  to  the  flow  of  blrnxl  from  the  renal  veins  into 
>r  vena  cava  gives  rise  to  manifestatioTis  of  /ii//iosfnfir 
kidney  and  the  nriue  of  w/</xm.  The  urine  is  voiJrd  in 
[  amount  (less  than  loDf)  c.c),  and  i>  charactrri/rd  by 
d  (high,  saturated)  color  and  high  s|><MMtic  gravity  (:ilM)ve 

exhibits  an  acid  reaction,  fre<|ii<'ntly  coniaiii^  >niall 
i*  albumin  ami  hvaline  tnl)e-ea>ts,  and  ottm  on  coolinir 
red,  brick-<lu8t-like  (lat(*ritions)  x'dimriit,  w  liirli  e<ni-i-t- 

of  acid  urates,  and  mainly  of  a<id  .-odium  nrat<*.  <  >n 
7.  examination  this  app<"ars  in  tin*  t'onii  nt'  irn-Linlarly 

granules.     Increase  and  dirniniitinn   in   v«n«ni-   >ta>i- 

:ely  reflected  in  the  state  of*  tin*  urinr. 
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Naturally  Btasis  of  the  blood  ia  the  inferior  vena  cava  will 
aim)  interfere  with  the  discharge  of  blood  from  the  liepatic  veins, 
and  will  const^qiiently  give  rise  to  the  hypontatic  (cyanotic)  liver. 
Under  such  conditions  the  liver  increases  in  size,  so  that  its  lower 
bonier  mav  reach  to  the  level  of  the  umbilicus  or  still  lower.  The 
orgsm  is  s<'n.sitive  on  palpation  and  unusually  hard.  The  patients 
also  rom plain  frequently  of  a  sense  of  tension  or  pressure,  or  even 
of  {Klin,  as  well  as  of  constriction  in  the  region  of  the  liver.  Not 
rarely  hypostatic  catarrh  of  the  biliary  passages  develops,  with 
the  ap|M?iirancc  of  jaimdicc  (icterus),  which  is  frequently  confined 
t^>  th<MMMilarconjunctivje,  but  at  times  involves  also  the  general  cuta- 
neous integument.  If  cyanosis  be  present  in  addition  to  icterus, 
the  skin  frcijucntly  accpiircs  a  slight  greenish  tint,  ictern/i  viridi^. 

Venous  stasis  generally  extends  from  the  area  of  the  hepatic 
veins  to  that  of  the  portal  vein,  and  accordingly  symptoms  of 
tttdJitH  H'fenibh^  to  the;  Htonif(ch,  the  infcstiiw,  the  ftpleen,  and  the 
writoneuin  will  appear.  Stomach  and  bowel  become  the  seat  of 
iy|K)Htati<!  eatarrii,  elianieterized  by  loss  of  appetite,  eructation, 
vomiting,  flatul<*nt  distention  in  the  epignstrinm,  and  irregularity 
in  ('vacMiation  of  the  bowels.  Dilatation  of  the  hemorrhoidal 
veins  also  not  rarely  takes  place,  an<l  hemorrhoids  form.  The 
spleen  beeom<'s  inereascd  in  siz<',  an<l  in  still  greater  degree  in 
consisteiKry,  and  very  eoiisi<leral)le  amounts  of  transudate  often 
colltM't  in  the  abd<»minal  eavity  (nsrifrs). 

The  tlinrnrtr  rlscrrfi^  also,  Im-couk*  involved  in  the  manifesta- 
tions of  st:i>is.  The  patients  ot'trn  sutler  from  obstinate  Jiypoxfatic 
Cdfdrrh  nf  thr  hr(ni"hi.  Not  nireiv  r.rjtrt'/ordfiou  of  h/offd  (Imnopti/' 
nix)  takes  pla<'e,  in  e(ni--«MjUeiiee  at  times  of  niptuH',  at  other  times 
of  einbolie  oeelii^ion,  of  bloiMl-vosej^.  ( )ii  inieroseopie  examina- 
tion of  the  sputum  eells  (lilVii^ijy  *.taine(l  with  iienioglobin,  or 
containing  hemoglobin  in  the  thrill  of  Lrranules.  needles,  and  even 
plates  or  tables,  are  frequently  foun<l.  These  are  improperlv 
desiirnat<'d  hntrt-Utilurr  fr/ls,  altlioii;^h  thev  (weiir  also  in  ass<x^ia- 
tion  with  other  di-^eaM'^*,  for  in^tanee  lihrinon-  pneumonia,  and 
thev  are  believed  to  be  in  part  alveolar  epithelium  and  in  jiart 
rt»un<l  e<dN.  'i'he  pleunil  eavities  become  tilled  with  tninsndate 
(/iif(fn>(/inra,r).  Similar  ehani:e>  take  plaee  in  the  perieardinm,  and 
hyilrnnvrionnVntin  is  tVequently  observ<Ml. 

Kvidenecs  of  venon**  ^ta>i*i  are  t'ound  al<o  in  the  di>tribution  of 
the  jwfuhtr  rrinn.  TIh'm'  veins  tln'ms<'lves  are  eonspienous  on 
either  side  of  the  n«M*k  by  reason  of  their  unusual  tulness  and 
dilatation.  The  patient^  >ntler  from  hi/pf>M(<tfir  mtarrh  nf  thr 
ph(trun(/ntf  and  tntJ*<ti  muronM  tutmftntnr,  autl  at  times  from  fre- 
quent qtisfaxiif.  Sune  conq»lain  of  tinnitnM  aurlnm  and  iinpair- 
inent  of  hnirinf/.  At  times  the  eye^  pn^tru^le  markedly,  and  in 
cons«MJuen«'e  of  over-ilistention  of  the  n'tn»bnlbar  veins  -light 
exophthalmos    InHMmies  appn^ciable.      The    bloo<l- vessels  of    the 
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:iva  appear  dilated  and  tortuous,  and  often  excessive  lac* 
cretion  accumulates  in  the  c*onjunctival  sacs. 
y  patients  complain  of  vertigo,  intros|)ectiveness,  cerebral 
I,  disturbed  sleep,  and  the  like,  which  are  related  to  venous 
lia  of  the  brain. 

dnratioii  and  tlie  cofurse  of  weakness  of  the  heart-mnscle 

in  every  instance  upon  the  ojwnitive  causes.     If  these  can 

kly  removed,  the  manifestations  of  myocardial  weakness 

frequently  recede  within  a  short  time.     Xatunilly  the 

Q  must  not  have  progresseil  too  far,  for  then  the  danger 

rreat  that  to  heart- weakness  will  l>e  added  pdralyniH  of  the 

Frequently  the  causes  can  only  lie  tern  jM>niriIy  rcniov<»d  or 

led,  and  accordingly  the  signs  of  myocanlial   weakness 

;ain  and   again.     Many  {xatients  <lie  in  consequence  of 

hypoMaiic  phenoTnemt,  for  when  a<'cun)uhitions  of  con- 

i  amounts  of  transudate  have  taken  place  in  the  peritoneal, 

and   pericardial  cjivities  there  is  danger  that  heart  and 

11  be  imiKHled  in  their  movement  to  so  high  a  degree  that 

itenance  of  life  is  impossible.     Only   rarely  d(Hs  death 

«  in  consequence  of  unreatrai noble  puhnonary  hemnrrlunje, 

\  edema  of  the  skin  also  is  attended  with  (hinger  to  life,  as 

may  rupture  at  various  jM»ints,  and  thus  permit  of  the 

*  edematous  fluid.     Infection  with  biu'teria  from  the  air 

I  readily  take  place,  and  give  rise  to  an  erythematous  or 

bous  inflammation  of  the  skin,  and  general  Hiptu-niiid  may 

fatal  termination.     In  some  cases  int<Tcnrrent  accidents 

c,  and  pneumonia  especially  not  s<*ldoni  <K'curs. 

ic  states  of  heart- weakness  are  among  the  most  distress- 

tions,  and  they  may  compel  the  patient  to  remain  in  bed 

;  time  and  may  engender  a  large  number  (»i*  complaints. 

Ogy. — Weakness  of  the  myo<'ar<lium  devel(»ps  most  fn*- 

hen  nnnsnally  large  demands  are  made  upon  the  functional 

r  tlie  heart-muscle,  and  with  whi<'h  the  heart  <-annot  p<'r- 

comply.     Among  such  causiitive  conditions  arc  valvular 

'  the  lieart,  chronic  diseases  of  the  resj)iratorv  organs, 

ms  and  dilatations  (aneurysms)  of  the  aorta  or  the  pul- 

tery,  arteriosclerosis,  and  chroni<!  diseases  of  tlie  kidney. 

over-exertion,  for  which  of  late  excessive  atlil«ti<*  ex*!*- 

untain-<*limbing,    bicycling,    rowing)    esprrially    atl'onl 

opportunity,  and  the  ingestion  ol'  excessive  arnonnt-  ot' 

noderate  use  of  beer)  mav  also  trive  rise  to  in-utlifiern'v 

rt-muscle. 

8  of   the    myocardinm    itself  (niyor:inliti>-.    fat    li«':irt. 
hinococci)  also  mav  readilv  be  a<soei:ite<l  with  wenkne-- 

Jl-mUScle,  lK»CaUSe,  in  the    deV<'lo|Unelit   ot*   the-e    eniHlJ- 

jular  structure  of  the  heart,  thr*reton'  luin'ti<»n.illy  rnjKiMr 
?8troye<l.     At  times  the  myocardium  i>  iuvoIv«<l  through 
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extension  of  disease  from  adjacent  structures,  as,  for  instance^ 
pericarditis,  obliteration  of  the  pericardium,  and  endocarditis. 

Among  the  toxic  varieties  of  myocardial  weakness  may  be  in- 
cluded those  that  arise  after  excessive  use  of  alcohol,  coffee, 
tobacco,  and  tea.  In  this  group  perhaps  may  be  included  also 
some  infectious  diseases,  in  which  the  toxins  impair  the  integrity 
of  the  myocardium. 

At  times  general  loss  of  bodily  fluid  gives  rise  to  weakness  of 
the  myocardium,  as,  for  instance,  in  pulmonary  tuberculosis,  carci- 
noma, chronic  diarrhea,  and  suppuration. 

Occ^asionally  weakness  of  the  myocardium  is  dependent  upon 
alterations  in  the  blood,  and  it  occurs  in  connection  with  chlorosis, 
leukemia,  pseudoleukemia,  pernicious  anemia,  or  after  the  loss  of 
considerable  amounts  of  blood. 

From  the  nature  of  the  causative  factors,  weakness  of  the 
myocardium  o<*curs  but  seldom  in  childhoo<l.  Conversely,  a  natural 
predisposition  is  present  in  advanced  life — ticni/e  weakness  of  the 
viyovardiHiii, 

Anatomic  Alterations. — Weakness  of  the  heart-muscle  mav 
cause  death  witliout  any  change  in  the  myocardium  wliatever  being 
disc(>vcral)lc,  macroscopically  or  nii(roscoj)i('ally,  at  autopsy.  In 
tlie  majority  of  cases,  it  is  true,  the  niyocardiurn  is  marked  at  least 
by  great  flaeeidity  and  dilatation,  and  often  still  other  alterations 
in  it  will  be  found,  su<li  a>  have  been  suggested  in  the  discussion 
of  the  etiology. 

The  anatomic  appearances  of  the  hypostatic  alterations  are  read- 
ily  reeognizable.  I'lic  nh  mn  of  ffir  shin  remains  ch'fnonstral>le  also 
in  the  cadaver.  l*'roni  tin*  srrons  mv'itirs  (jjlenra,  ]H'riear(Iium, 
jM'ritonenm)  lar^e  amounts  of  clear  greenish-yellow  transudate  mav 
oHen  be  evacuated,  'j'lie  rarifus  nf  tin  luart,  e.-pecially  tlie  right 
ventricle  and  auricle,  an-  <rn  atly  di-tendc<I  with  blond  and  blood- 
clots,  and  on  incision  ot"  the  vena'  cava'  such  an  abundance  of  bloinl 
escapes  as  to  snirp'tt  the  |M>->ibility  ot'  an  in<rcase  in  the  amount 
having  taken  j>lace.  fhe  hnif/s  in  lontr-standiiiL'^  ca^e-^  ]>resent  a 
brownish-red  color,  whi<*h,  as  microscopic  examination  provc^s,  is 
caus<»d  by  an  abnn<lant  accumulation  iA'  blo(Ml-pigment.  The  lungs 
appear  also  remarkablv  denn*,  in  conx-rjuence  (►f  increase  in  the 
interalveolar  conne<'tive  tissue,  and  the  condition  i-  therefore 
spoken  of  as  hrotni  indurf/fion  (tf  tjir  Iiiikjh.  The  rimroHs  mnnhrtnie 
of  the  bronchi  is  ccm*-picuou-  for  its  marked  redness  an<l  swelling, 
and  is  covered  with  x-cretion.  The  sjthrn  is  usually  enlarged  in 
but  slight  degree,  but  by  nas(>n  of  an  increase  in  its  connective 
tissue  it  generally  feels  remarkably  firm.  The  hidnojK  are  in- 
creased in  size,  and  usually  j>resent  a  bluish-re<l,  almo'^t  blackish- 
red,  color,  which  stands  out  sharply  U|)on  section,  esjM»ciaIly  in  the 
medullar}'  |K)rtion.  The  con<lition  is  designate<l  cj/nnofiiii  of  fhr 
ki<Uieys,  or,  when  the  connective  ti<>u<'  has  im<lergone  hyperpla-ia 
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g-continued  stasis  and  the  kidneys  have  acquired  a  firmer 
ei/anolic  induration  of  the  kidneys.     The  liver  also  has  in- 
n  size  and  it  contains  an  excessive  amount  of  blood.     On 
n  conseauence  of  marked  dilatation  and  distention  of  the 
eins  with  blood,  a  peculiar  appearance  is  note<l,  suggest- 
brm  of  an  oak-leaf  or  a  nutmeg,  whence  the  name  cyanotic 
rer.     If  hyperplasia  and  contraction  of  connc»ctive  tissue 
«,  the  liver  becomes  hanler  and  nodular  upon  its  surface, 
condition  is  then  described  as  cyanotic  induration  of  the 
he  serosa  of  the  stomach  and  intestine  is  often  marked  by 
''  active  distention  of  the  finer  venous  blood-vessels,  and 
mucous  membrane  swelling,  brownish-re<l  discoloration, 
'e  secretion  of  mucus  are  striking.     The  jtancnaj*  also 
renous  distention,  and  frequently  also  unusual  density  in 
ice  of  connective-tissue   hyperplasia.     Marked  swelling 
IS  hyperemia  of  the  mucous  membrane  are  usually  pres- 
urinary  passageM,     The  sinuses  of  the  dura  inattr  are,  as 
{tended  with  bloixl.     The  cerebrospinal  Jlidf I  is  increased, 
the  surface  of  the  brain  and  in  the  cortex  tlu*  inarke<l 
of  the  veins  is  striking.     Not  rarely  edema  of  tlie  brain 
dilatation  of  the  cerebnil  ventricles  have  (levelo)M*(l. 
lOSiS* — The   pn)gnosis   in  a  case  of  weakness  of  the 
im  depemls  u{X)n  the  causes  and  the  severity  of  the  dis- 
covery can  naturally  be  looked  for  only  when  the  causes 
able;  but  even  then  <leath  niav  <M!eiir  whcii  the  deirree 
rss  of  the  cartliac  muscle  is  so  great  that  the  heurt  i<  no 
able  of  recuperating. 

lient. — In  all  conditions  of  weakness  (»f  the  niyrK-ar- 
irst  indication  is  the  removal  of  the  (»ausc — causal  treat- 
addition  the  following  symptomatic  treatment  should  be 
The  patients  should  permanently  <M-cii|)y  as   nearly  a 
position  in  bed  as  |K)ssil)le,  and  confine  tlieinselves  jn'in- 
a  milk-diet.     Frequently  all  of  the  >yin|>t<uns  will  dis- 
»r  the  institution  of  thcM*  measures  alone,      li'  marked 
of  the  heart  be  present,  an  ic(»-l>a^  should  be  placed 
ly  over  the  heart,  and  finally  res<»rt   is  lia<l  to  i-ort/iar 
imidants.     Among  heart-tonics  ff if/if ((h'i<-/tnrr.x  alone  are 
confidence,  while   their  snl)stitutes   (tincture  (»f'  >tro- 
Baffein  and  Sfnlium  benzoate,  ctiffein  and  sodium  -alicy- 
8  vernalis,  convallaria   majalis,  spart<*in   -ulpliate,  and 
quite  unreliable  agents.     We  prescrilic  dit:itali<-l«  avcs 
m  the  form  of  j>owder,  and,  if  dinre-i<  Ix-  deficient,  in 
n  with  diuretin  (thcobroniiu  an<l  sodium  -ali< ylnte) : 

Powdered  digital  is- 1  eaves,  O.l  (\\  irrain-'; 

Diuretin,  l.n(ir.  M. 

ce  10  such  starch-capsules. 
e:  1  every  two  hours. 
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In  the  use  of  all  preparations  of  digitalis  certain  precautionary  meas- 
ures should  be  observed.  At  times  toxic  mani/esfatiana  (vomiting,  slowness 
of  pulse,  irregularity  of  pulse,  diplopia,  delirium)  appear,  which  necessitate 
the  withholding  of  the  remedy.  The  cumulative  action  of  digitalis  must  also 
be  borne  in  mind.  Some  persons  bear  digitalis  badly,  and  under  such  con- 
ditions enemafa  of  in/umon  of  digitalis  have  been  employed.  After  too  pro- 
tracteduse  of  digitalis  the  heart  becomes  accustomed  to  the  remedy,  and  the 
activity  of  the  drug  is  lesnened.  Patients  taking  digitalis  should  remain 
under  the  constant  observation  of  the  physiciaHy  in  order  that  the  remedy  may 
be  withdrawn  at  the  proper  time. 

SfimuiantM  may  be  prescribed  with  advantage  when  transient 
conditions  of  myocardial  weakness  are  present,  or  when  the  myo- 
canlitim  has  undergone  such  a  degree  of  degeneration  that  digitalis 
is  incapable  of  exerting  its  effect.  A  maintained  influence  is  not  to 
be  ex|)ected  under  the  latter  conditions.  A  mong  agents  of  this  class 
employed  are  especially  camphor  internally,  or  camphorated  oil 
externally,  ether,  valerian-root,  and  (?thereal  tincture  of  valerian. 

At  times  it  is  necessary  to  treat  specially  certain  threatening 
symptoms  ;  for  instance,  excessive  cutaneous  edema.  Diaphoresis 
by  means  of  pil(K'arpin  liydnK'hlorate  or  sweat-chambers  is  usually 
not  well  borne,  so  that  multiple  inrisionM  of  the  skin  or  puncture 
by  means  of  Southey  cannulas  are  preferably  to  be  recommended. 


DILATATION  OF  THE  HEART. 

Etiology. — Dilatation  of  the  heart  may  involve  th(»  right  or 
the  left  side,  or  the  entire  or^an.  At  times  it  is  acute,  at  other 
times  elinuiic  in  untnrc 

The  conditions  favoring  dilatation  <>f  tli<*  lienrt  are  always  pro- 
vided when  the  /•rx/.y^///rr  of  the  in ipx'd nVni in  iti  (Jiin't nishal  or  when 
th(*  hlood-prexHure  is  incrcfiscfl  in  r.rrcssirr  drr/i-rr.  Under  the  (;on- 
ditioiis  first  mentione<l  simple  dilatation  takes  phiee,  whereas  under 
the  second  to  the  dilatation  hy|M*rtrophy  oi'  the  heart-musele  is, 
as  a  rule,  snperadd(M|  (so-eallcd  eecentrie  cardiacs  hvp<Ttr()phv). 

Diminished  resistance  of  the  heart- muscle  and  cardiac  dilatation 
are  observed  in  ass<M'iation  with  infrcfious  flismsrs^  /oxx  o/*  hlood 
flUff  of  hoflili/  jfnifls^  cli/orosls,  j/<  riurians  onnnid^  Inihi mio^  jtscndo- 
teuknnin^  and  allied  eon<litions.  Freijiiently  it  involves  oulv  the 
right  ventricle,  wiiieji  by  reason  of  the  greater  thinne-s  of  its 
muscular  wall  appears  <>r  itself  th<'  more  ])redisj)o>ed  to  <lilatation. 
At  times  dilatation  of  the  heart  follows  jtoisoniiKj  with  mineral 
acitis,  alkali<'s,  phosphorus,  and  arsenic.  DiMvoHeH  of  the  iin/or(ir~ 
dium  its<*lf  (cicatrices,  fat  heart)  also  give  rise  to  dilatation  (jf  the 
heart.  In  some  instances  ron'pniiol  (Irfirirnn/  of  rcMt^tdnce  on  the 
part  of  the  myrK-anlium  apjH'ars  to  be  here<litar)'. 

Dilatation  (and  hypertrophy)  of  the  left  ventiicle  in  consequence 
of  increased  blood-pressure  is  ob>erved  especially  in  association  with 
insufficiency  of  the   aortic    valve,  stenosis   of  the    aortic   orifice. 
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icy  of  the  mitral  valve,  aneuntiin  of  tho  uorta,  voutitric- 
e  aorta,  art«noaclerosi»,  and  contracted  kidney.  DlUte- 
hnwttrophr)  of  tba  richt  Tsntiicla  develops  in  association 
iticicncy  of  the  mitral  valve,  mitral  stenoijiH,  insufficiency 
Imonary  valve,  stenoeis  of  the  piilnionan*  orifice,  insnfR- 
the  tricuspid  valve,  aneun'sm  and  constrirtinn  of  the 
I'  artery,  pulmonary  eniphysenia,  chnmic  bnmchial 
ironic  pleuriny,  kyphoscoliosis,  and  the  like.  At  tini<>8 
Dn  of  the  one  ventncle  is  gradually  stipcruclded  a  similar 
le  other.     The  same  condition  arises  c-s))ccially  in  con- 


>n  occurs. 

natation  of  the  heart  in  consequence  of  increased  blood- 
it  times  induced  l.y  l..«lih-  .>V(T-,.xirlinii  ;  fnr  iu-litii.r. 
str\'i<;o,  moiiulain-flirnliiii;.',  iiuii  ixrcs-iv.-  iitlihlii-. 
m  of  the  heart  Ih  most  t'ri'i|Uirit]_v  irniiiirHiri.1  in  i:f,i 
need  age,  wliicli  iw  rcjidily  roinpnln'ti-ililf  i'T<-i\\  :i  imi- 
f  the  etiolog>'. 

ims  and  Diagnosis. — l>ilutatii>n  ol'  i]f  U-:\rt  iu:\y 
H;ogDize<l  from  tlic  change  in  the  area  of  cardiac  dulnesa. 
ition  of  the   Hftht  vi-iitrirl,.    il,..   ri-lil    l.^r^l.T  i,f   ll,.. 
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ly)   lai^    area    of   cardiac    pcrcussion-dulness    extends 


beyond  the  ri^ht  sternal  margin  to  the  right  (Fig.  2),  while  with 
difutation  of  the  loft  ventricle  the  left  border  of  the  heart  extends 
beyond  the  left  mammillary  line  to  the  left,  in  consequence  of 
which  the  area  of  perotiMHiun-dnineiiS  at  the  same  time  acquires  an 
oval  outline  (Fig.  3).  In  me  presence  of  dilatation  of  the  left 
ventricle  the  apex-beat  of  the  heart  attains  unusual  extent,  being 
AituattHl  outride  the  left  mammillary  line  and  nsnally  also  lower 
than  the  fifth  intercostal  space  on  the  left.  When  both  ventricles 
partici|Kitc  in  thi-  dilatation  the  area  of  canliac  duloess  exceeds  its 


natural    limits  both    ti>  the   Irft   :md   to  the   ri(rbt, 
becomes  rather  rvctanirular  iFl^.  4). 

If  in  ikiMition  V>  ■iil.it:ilinii  ■•("  tlio  liPfirt  h/pfrlrnphi/  hUo  p> 
if  Ieft--i.i.-<l.  will  !"■  ;iltiii.|...|  Willi  ;i  ii.-avinir  apon-lipal.iiorcnliiiil 
nnrtic  i-cr..!!.!  -.umi,  an.]  n  liiinl  rmliiil  [.iit-c;  while  if  riRlil-xir 
will  be  lu-i'i'iitUHti'in  'if  tlic  |iu1iri>inary  M-i'iiml  HOiind,  and  frequ 


lally  a<-tiv<>»->.t..1ic 
Individual-  with  dihitatin 


r  th,' 


•ntly 


of  llic  heart  may  be  entirely  I 
from  disconifort.  Tliis  is  (■ijHfiidly  so  in  cases  in  which, 
addition  to  the  dilatation,  liyi>i'rtr<iphy  of  the  heart-muscle  ; 
exists,  l>pcause   l)oth  conditions  t-nd    to  neutralize  any  ptissi 
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blood-pressure.  If  this  do  not  occur,  then  the  clinical 
:»idikc  intoAciaiicjr  makes  its  appearance,  with  all  of  its 
I  danglers,  and  this  takes  place  the  more  readily  when 
tion  of  the  heart  without  liypertiriphy  is  prfscnt. 
mlC  Alterations. — Dilated  chambers  ot  the  heart  are 
s  for  their  tmnstuil  size.  If  the  left  ventricle  is  con- 
lilated,  the  right  at  times  forms  only  a  sort  of  small 
With  dilatation  of  Iwth  ventricli-s  the  heart  often 
h  considerable  proportions  that  it  has  been  designated 


bucardia  (cor  boviniim,  cnomiltaH  curdi-).  In  ; 
>n  the  size  of  the  heart  should  imt  cxi'i-d  lliat  ff  tli 
Changes  in  the  ibape  of  the  heart  also  liiki-  {'lace  ii 
of  dilatation,  an.l  if  the  I<-ft  vciilri.lc  he  inv,lv,i 
an  oval  shape,  and  if  the  n'trlil  v.'ntri.'lf  tlii<  ii--uiiic 
r  shape;  if  both  t-idcs  an-  invilviri.  the  :i|)i"nr;mi'' 
has  been  compared  with  a  liiiuiiiiL'-1>aL'- 
Is. — The  prognosis  in  cmsc  of  <!i!a(ati.iii  ol'  tlic  lj<ar 
n  the  fact  whether  contlilious  nf  'anli:!''  wfal<iii> 
emoval  is  possihle. 
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Treatment. — Treatment  of  dilatation  of  the  heart  is  indi- 
cated only  when  manifestations  of  myocardial  weakness  appear, 
and  is  then  to  be  conducted  upon  the  lines  laid  down  upon  pages 
23  and  24. 

HYPERTROPHY  OF  THE  HEART* 

Anatomic  Alterations. — Hypertrophy  of  the  heart  may,  in 
the  same  way  as  dilatatioUj  involve  individual  portions  or  the 
entire  heart.  As  a  rule,  it  is  combined  with  dilatation  of  the 
heart — ar^/t/nc  hifpertrophy  of  the  heart. 

Concerning  hypertrophy  of  the  heart  without  alteration  in  the  size  of 
its  cavitie«  {simp/e  hypertrophy  of  the  heart),  and  even  concerning  such  hyper- 
trophy with  diminution  in  size  of  tlie  cavities  [concentric  hypertrophy  of  the 
heart),  little  of  a  certain  nature  is  known.  In  many  such  instances  the  con- 
dition is  probably  one  of  contraction  of  an  unaltered  heart-muscle  with  the 
occurrence  of  death. 

The  hypertrophied  segments  of  the  heart-muscle  are  conspicuous 
for  the  £^eater  thickness  of  the  wall,  and  usually  also  for  their 
£^eater  firmness.  At  the  same  time  the  weight  of  the  heart  (in  a 
healthy  imlividual  .'300  ^rams)  iiuTcases.  Further,  not  only  the 
walls  of  the  heart,  hut  also  the  papillarv  museU^s,  frequently  take 
part  in  the  hypertrophy,  the  latter  beeoming  converted  into  thick, 
])lump  eolumus. 

JliftalngirnJly  it  can  be  shown  that  the  hypertrophy  of  the  heart-muscle 
is  brought  alxnit  partly  tliroujih  incrfUM*  in  tlu*  muscle-fibers  (hyperplasia) 
and  partly  through  in(Tr:i>«'  in  the  sizr  of  individual  muscle-fibers  (pure 
hyj)ertro|diy).  The  internmseular  connective  tissue  may  also  be  increased 
in  amount. 

Etiology. — Only  increase  in  blood-pressure  is  with  eertaintv 
known  asa  cause  lor  hyp(rtro|)liy  (ami  dilMtation)of  the  la-art,  and 
acconlin^lv  as  this  involves  the  aorti<'  >y>te!n  or  the  distribution  of 
the  pulnionarv  artery,  or  Kotli,  will  the  left  or  the  ritrlif  ventricle 
or  the  entire  heart  he  involved  in  the  hy|)ertro|.hy.  In  detail  all 
of  those  eon<lition>  niu-t  !)«•  takrn  into  eonsidenition  tliat  have  been 
mentioned  on  padres  21  and  2')  a>  eau>es  i'or  dilatation  of  the  heart. 

Prinuini,  hlinjKif}i'n\  <»r  <ssintial  /iifjt(ifrojt/n/  of  fhr  htffrt  has 
also  been  variously  sjHikm  of.  The  de^iirjiaticui  is  ina|)pro|)riate, 
and  shouM  be  replaeed  l»y  juiirfinnnf  hi/jfrrtrnj,/ii/  (,J  the  hrrn't- 
iiniMi'ic,  for  idiopatlii<-  hy|M'rtrophy  oi'  the  heart  occurs  in  persons 
who,  it  is  true,  exhibit  no  anat<Mnie  altcnitions  in  their  einnlatorv 
or^rans,  but  who  have  been  eompclled  to  |Hrlbrin  unusually  severe 
IxMlily  work,  or  have  ma<le  unn-nally  larj^e  demands  uihui  the 
heart-mus<-le  tliroun:h  the  in<restioii  of  exi-essive  amounts  of  fluid 
(Munieh  beer-heart).  Su<h  funetional  hypertrophy  of  the  Ii«*art 
oe<*urs  esjweiallv  in  blaeksmiths,  locksmiths,  seamen,  wiiK^-nrpoucrs, 
mountain-<liudx'rs,  and  soldiers. 

Whether  tortq-mnthwril  pnfpitatinn  of  th^  hmrt  and  r.rcr»»iv^  mtinn  pjve 
rise  to  hypertrophy  apfnars  not  to  have  been  demonstrattMl  with  certainty. 
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1  also  to  toxic /oTTM  of  cardiac  h/pcrtropky^  resulting  from  exces- 
coffee,  tea,  alcohol,  tobacco,  little  that  is  reliable  is  known. 

toms  and  Diagnosis* — Hypertrophy  of  the  left  ven- 
l\e  recognized  by  the  heAving  apex-beat,  the  accentuation 
Ic  second  sound,  an<l  the  hard  radial  pulse,  c<)n<litions  tliat 
^  explained  by  the  increased  functional  activity  of  the 
*le.  If  the  thonix  be  sufficiently  yielding,  an  unusually 
•ominence  appears  in  the  cardiac  region,  so-<*alkMl  pre- 
ying (voussure)  takes  place. 

'ophy  of  the  right  ventricle  is  attended  with  accentuation 
lonary  8e<*ond  sound  (valvular),  for  tlie  greater  tlie  force 
I  during  the  systole  tlie  hhnxl  is  driven  by  the  hy|K*r- 
?ntricle  into  the  pulmonary  artery,  tlie  greater  will  l)e 
e  with  which  it  n'bounds  agtu'nst  the  pulmonary  valve 
this  to  unfold  with  the  succiH.*ding  diastolo.  L<*ss  regu- 
is  unusually  active  vibration  of  the  sternum,  beneath 
right  ventricle  Woj^, 

•ophy  of  the  heart  is  a  desirable  ontcomi'  in  the  pres- 
culatory  disturbances,  and  through  its  agency  existing 
an  be  overcome.  Then*  is  great  danger  when  the 
ied  heart  fails  in  strength,  for  then  thcrr  d('vcl<>|)s  the 
ture  of  myocardial  iceakncM,  which  lias  already  Imh'U 
In  the  \)refieuco  o(  i(!iof)athif%  or  fiinrtlonal,  Iniprrfroplnj 
i  danger  of  Ciirdiac  weakness;  and  it  is  patlietie  to  wit- 
%ry  of  a  robust,  wellHl(ivelo)H*<l  man,  with  an  immense 
'ing  from  an<l  eventually  succumbing  to  the  >ymptoms 
veakness. 

sis. — The  prognosis  in  cas<»s  of  hypertrojihy  of  the 
ids  upon  the  functional  cajtahifit//  of  flir  hrarf-ninsrlf, 
rtrophicil  heart  has  a  tendency  to  undergo  eonneetive- 
fatty  degeneration,  and  to  lea<l  np  to  increasing  an<l 
ardiac  weakness.  At  times  sii<*h  conditions  <M-cnr  as 
anifestations  when  extnionlinarv  demnnds  are  made 
y^ocanlium  in  consequence  of  physical  or  mental  excite- 
dHc  and  venereal  excesses,  and  the  like.  I'lider  th^se 
he  prognosis  is  more  favonil)le,  providing  the  ()ver- 
the  heart  has  not  exceeded  a  certain  clegrec. 
ent. — Treatment  for  hyjMTtrophy  of  the  licnrt  i-  only 
len  signs  of  cardiac  ircfihnrss  app<*ar,  an<l  \>  then  car- 
he  manner  indicated  upon  pages  2.'>  and  24. 


FAT  HEART  fCOR  ADIPOSUM). 

lie  Alterations. — By  fat  heart  in  the  clinical  sense 
1  a  morbid  increase  in  the  fatty  tissue  that  is  present 
;ht  degree  beneath  the  epicardium  oi*  a  normal   heart. 
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(relatively)  lat^  area  of  cardiac  percussioii-duloess  extends 
bevond  the  ritht  sternal  margin  to  the  right  (Fig.  2),  while  with 
dilatation  of  the  left  ventricle  the  left  border  of  the  heart  extends 
bevornl  the  left  mammillarj-  line  to  the  left,  in  conse<)nence  of 
which  the  area  of  perciissiun-tlulnoss  at  the  sarac  time  acquires  an 
oval  outline  (Fig.  3).  I^  uie  presence  of  dilatation  of  the  left 
ventricle  the  apex-b«at  of  the  heart  attains  unusnal  extent,  being 
situated  ouUide  the  left  mammitlarv  line  and  usually  also  lower 
than  the  fifth  intoreoHtal  space  on  the  left.  When  both  ventricles 
partici[Kite  in  the  dilatation  the  area  of  cardiac  dulness  exceeds  its 


natimil   limits  Imth  to  tlu'  h'fi  .-iiid  tf.  the  rifrlit,  aiiil  its  outline 
biToniiis  riitti..'r  rc<-timj,'iil;ir  (Kiu'.  -li. 

If  i>i  i..i.iili..n  t'.  .lihihUion  ..(■  Ill*,  li-^.irl  hij^rlro/.h,  -aU,  exisW.  tlii^ 
if  li-ft-r,i.l.il.  will  I...  ^itt.>.i.|.-.l  «jtli  :i  li..:,viiii;  :ii"X-li-:il.  iic.TnIljnIi..n  of  tbe 
j.\   r.\.\\A\   |.ul-r;   wliil.^  if  ri^'ln.«i.ll■^^.  there 


rill  lir  M- 
inii^iiiilly 


ioii  of  llx:  |>ulin 


r  III*- 


-ui  fre. 


L-ntIv  ulflo 


lMdivi.lu:iU  with  .lil;it.-ition  of  tiu*  h.-urt  nisiy  I>n  .(itin-Iy  free 
fnim  i!i,-wnnif  irt.  Tlii-;  i<  (•■^[>i'<'i;illy  >r.  in  raises  in  whtnli,  in 
addition  to  ilif  .lilatalion,  liyjK-riroiiliy  of  the  h.art-iiiiisclr  also 
exisl.«,   Uitiuse    Ixitli   (••irKJilious  tend    to  neutralize  anv  i>.i->il»]e 
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1  blood-press u re.  If  this  do  not  occur,  then  the  clinical 
cudiftc  inmlBciaicT  makes  \t»  appearance,  with  all  uf  its 
d  dangers,  and  this  taki-s  place  the  more  readilv  when 
ition  of  the  lieart  without  liypertropliy  is  jiri'.sont. 
imic  Alterations. — Dilated  chanioers  of  the  lu-art  arc 
IS  for  their  niranial  ilsa.  If  the  Icfl  ventricle  is  con- 
dilated,  the  right  at  times  forms  only  a  K>rt  of  small 
,  AVitb  dilatation  of  both  ventricles  the  lieart  oAen 
;h  coouderable  proportions  that  it  has  been  designated 


,  hucardia  (cor  boviniim,  enomiitiis  cdnli-l.  In 
on  the  size  of  the  heart  sliould  nut  txc-cid  tliiit  nt'  tli 
Changes  in  the  shape  of  the  heart  iil-n  tnkr  jitiifc  ii 
of  dilatation,  and  if  th.-  l.-ft  vcnlrirl..  \,o  invi.lv.-. 
an  oval  sha|w,  nnd  if  tlic  rifrlil  v.iitri.'!.>  ihi^^  :i"iirui' 
r  shape;  if  hotli  sid-^s  im-  invnlv.'.i.  ili.-  ;i|.]..';n-:.ii.' 
has  heen  rompnr.Hl  with  a  lirnilinL'-li:!^;. 
tlS.— The  pro(rni>sis  in  .-as.'  i.f  .lilatati.^n  ..f  tli.'  Ilmt 
in  the  fact  wlictlier  .■..n.liii.ui-^  i>t' .ai-.li:!.'  w.iilui.- 
removal  is  {xxssilili'. 


32  CIRCULATORY  ORGANS 

absorbed,  and  in  it«  place  there  appears  a  connective-tiBSue  cardiac 
cicatrix.  The  number  and  size  of  sucli  indurations  and  cicatrices 
are  very  variable,  and  it  is  es|)eeially  notewortliy  that  isolated,  small 
foci  of  conn(»ctive-tissue  proliferation  have  given  rise  to  the  most 
distressing  symptoms,  while  in  other  cases  most  extensive  con- 
nective-tissue deposits  have  been  unattended  with  symptoms. 
Often  the  heart-muscle  undergoes  hypertrophy. 

The  defection  of  myocnrditic  alterations  reauire8  the  making  of  horizontal 
sections  throujyh  the  heart-muscle.  Such  changes  are  found  with  especial 
frequency  in  the  fieighborhood  of  the  apex  of  the  heart. 

Etiology, — As  the  fafer  yearn  of  life  (beyond  the  age  of  forty) 
are  frequently  att(»nde(l  with  cndartrritic  changes  in  the  coronary 
arteries,  it  will  Ix;  understood  that  the  same  period  of  life  is  also 
characterized  l)v  a  tendcncv  to  the  formaticm  of  connective-tissue 
cardiac  cicatrices.  At  timcs^  however,  especially  through  the 
agency  of  certain  toxic  influences,  presenile  endarteritis  and  cica- 
trix-formation  in  the  hcart-innscU^  take  place  earlier  in  life,  and 
excessive  us<'  of  tea,  coffee,  alcohol,  and  tol)acco,  as  well  as  gout, 
dial)(?tes,  contracted  kidney,  an<l  chronic  lead-jxnsoning,  are  not 
without  reason  mentioned  as  causes.  Closely  related  to  the  toxic 
varieties  of  myocarditis  are  the  infectious  varieties,  which  have 
been  obsiTved  in  the  se<jiicnce  of  syphilis,  malaria,  articndar  and 
muscular  rheuinatisin.  In  some  cases  myocarditic  cicatrices  have 
developed  in  tlic  scmjiicucc  of  previous  pericarditis  or  endocarditis 
through  extcnsicmof  th<'  iullainniatory  procM-ss  to  the  heart-muscle. 
Injuries  of  the  precordium  nr  of  the  heart-muscle  itself  are  less 
c<)mmou  causc<  ot'  mvocarditic  cicatrix-f'(>nnati(»n.  With  rcjninl 
to  the  iuHueiKc  of  exposure  to  cold  notliing  <lefinite  is  known. 
That  mvcM'arditis  is  ino:-t  coininou  in  nun  <tf  inlrnnrrd  ifears  should 

•  •  • 

not  excite  surprise  in  view  tA'  the  etiol(>try. 

Symptoms. — Myocanlitic  cicatrices  trive  rise  to  symptcmis 
only  when  they  interfere  witli  th<'  action  au<l  the  functional  capa- 
bility of  the  heart-muscle.  Palpitation,  irre;^ularity  of  tin*  acti(»n  of 
the  heart,  and  a  sense  of  op|»res>ioii  and  of  fear  are  usually  among  the 
earliest  symptoms,  an<l  arc  followed  hy  manifestations  of  progres- 
sivelv  incrcasintr  and  irniduallv  insurmountahle  canliac  weakness 
au<l  geuend  stasis.  ilie  condition  may  per.-^i>t  for  many  months 
and  vcars,  an<l  hence  has  als(»  Ixm'U  <lesiguat<*d  efironir  inj/nnfnliti'ft. 
OverwJtelniiiKf  Htanin  is  the  mo<t  <'oinm<ni  caus(^  of  death.  At  times 
(iedfh  tdkfx  ^tldce  Hiuhlenhi  in  cousecpience  of  a  variety  of  causative 
factors;  sometimes  it  may  result  from  over-<listention  of  the  heart 
and  canliae  j)finili/si><.  In  the  ])resence  of  marked  narrowing  of 
the  coronary  arteries  in  cons<'(juence  of  endarteritis,  Mudden  (tvelu- 
ition  by  thrombi  or,  as  it  apjK'ars,  also  at  timers  by  abnormal 
angulation  of  the  vessi'l,  will  under  some  conditions  cause  sudden 
death  in  consequence  of  (inemitt  of  the  heart-muscle.     Much  less 
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a  siulden  fatal  termination  fK*<Mirs  from  rupture  of  the 
rebral  emboiMiny  the  latter  originating  from  thrombi  in 

aneiiry$m  of  the  heart  may  be  mentiooed  sla  on  the  whole  an 
sequel  of  chronic  inyocarditm.  It  resulu  in  consequence  of 
atation  of  a  cx>nnective'tiHMue  cicatrix,  and  nmy  cxceeti  the  size 
t.  The  condition  is  scarcely  susceptible  of  positive  diajrn<»sis. 
Mtdinc  duine»$  of  unununl  rrtrnt  and  irreffulnr  9hnpt\  anoma/otm 
fi  the  precnrdium^  and  murmurs  in  the  Minie  situation  are  the 
ut  not  unequivocal,  syniptonirt.  Death  may  result  from  rnjfttire 
rysm,  or  from  fsmMUm  arising  from  thrombi  in  the  aneurysm. 

OSiS* — Chronie  my<H*anlitis  can  never  he  dia^^nosed 
nty.  Only  existing  distiirhances  of  cardiac  activity  and 
be  reeogniz<Kl  with  certainty  ;  but  tliat  thes<'  are  due  to 
'mation  in  the  heart-musch*  wm  under  tlie  most  favor- 
ions  be*  eorrei'tly  inter])reted  only  when  there  is  reason 
that  all  other  causes  for  the  manifestations  named  can 
1. 

>8i8. — The  prognosis  in  cas<'s  of  chronic  myocarditis  is 

}y  for  no  remedy  is  capable  of  causing  disiippearance  of 

es.     On  the  contrary,  there  is  danger  of  the  formation 

itrices,  with  steadily  increasing  canliac  weakne>s. 

lent. — Prophylactic  treatment  is  applicable  to  the  toxic 

mvocanlitis,  and  should  be  directe<l  to  the  correction 

chilis,  lead-poisoning,  and  the  use  of  alcohol,  tol>acco, 

tea.     Oansative  treatment  is  indicated   when  arterio- 

gyphilis  is  pres<*nt.     Under  l>otli  of  tliesr  coiKJitions 

'fnild  shonld  be  pres^Tibed  (.").()  to  '2i)() — 7.")  grain-  to 

?es  ;  a  tablesfHKuiful  thrice  daily).     Xatunilly,  propliv- 

^nsative  trimtment  overlap,  as  a   ruh-,  without  «-harp 

Symptomatic  treatment  aims  principal Iv  at  the  cor- 

xisting  derangement  of  cardiar  action,  and  of  diinimi- 

rt-strength,  and  can  l)e  carried  out  in  arrordaiKM'  with 

3ns  made  on  page  2.*^  and  24. 

OF  THE  MYOCARDIUM   (NEW-GROWTHS 
OF  THE  HEART). 

mation^  in  the  h<*art-nHi>«'l<'  (cariiiiMiii.i,  *;ir<niiia,  myx«»iii:i. 
ta,  myoma)  f»ccur  rar»-Iy,  and  can  fh'V«t  !••'  «li:iLnM>-««l  with 
all  tumors  are  uhattrndnl  nith  Mifiniifninx.  \vliil«-  f<ir<i'r,  })y  «li^- 
the  heart-muscle,  jrivi*  rix*  to  tH.^tnrhfil  m-t'i,,,,  ,,/  th>  hmrt 
989  of  the  henrt-mufrlf  (»r  Xn  ♦•niholi.  uli.-n  t'raL'-m«'Fit*  ot"  tli«' 
re  broken  <»flr  and  an*  <'arrif«l  witli  tin-  (>i«MHl-(iirr«tir  inro 
•ries.  At  timw  tttimftfoni:*  af  a  mlrnf.ir  f'.^'mn  afifH-ar  IVmui  tin* 
the  tumor  toward  a  valvi*,  wlw»<-  activity  i-  tlm-  irjt»rt«nd 
such  conditions  a  pr(>)>al)l«' diaL'nn>i".  mav  ]»••  p.i^^iM.-  wh.ri 
nonHtrable  in  peripheral  orL'an^.  \\  tli«-  tuinnr  •.!  tli*-  myn- 
;iven  rise  to  an  increiis**  in  the  area  ot"  ranlia'-  <lulri«— .  th«re 
infusion  with  pericarditis. 
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Treatment  is  futile,  and  should  be  confined  to  the  relief  of  individual 
BvmptomR.    The  prognosis  i^  therefore  invariably  unfavorable. 

ECHINOCOCCUS  OF  THE  HEART. 

E<'hinococcu8  of  the  myocardium  is  an  extremely  rare  affection,  which 
experience  has  shown  to  involve  the  right  ventricle  most  frequently.  At 
times  the  cysU  rupture,  and  accordingly  as  the  discharge  takes  place  into 
the  right  or  the  left  ventricle  they  give  rise  to  emboli  in  the  distribution  of 
the  pulmonary  artery  or  the  aorta.  Sudden  occlusion  of  an  orifice  of  the 
heart  may  lead  to  sudden  death. 

Treatment  is  hopeless. 

DEXTROCARDIA. 

In  some  persons  the  heart  is  not  situated  on  the  left  but  on  the  right 
Bide  of  the  tnorax,  so  that  the  cardiac  apex  likewise  is  directed  toward 
the  right  axillary  region  and  the  arch  of  the  aorta  winds  around  the  right 
broncnurt.  The  condition  i.s  an  indifferent  conijenital  one,  and  it  may  be 
present  in  the  most  healthy  and  most  robust  individual.  The  remaining 
organs  xnixy  also  j>articipat<*  in  the  dis|>lacemeiit,  so  tluit  the  left  lung  has 
three  lo))es,  the  liver  is  situated  beneath  the  left  half  of  the  diaphragm,  the 
H|)leen  beneath  the  right,  the  cnrdia  of  the  stomaeh  to  the  right  of  the  ver- 
tebral e<>lunin.  the  pylorus  U)  the  left,  etc.  Such  a  condition  is  known  as 
situs  vi^rerufu  jtervrrxun  h.  invf-rsnu.  Care  must  be  taken  not  to  c'onfound 
dextroeardia  with  tilajj/artjurnf  of  the  heart  in  consequence  of  left-sided 
jtlruriiti/  with  effusion.  It  may  aI>o  liapprn  that  after  ai)sorption  of  a  lefl- 
sifled  pleural  effusion  has  taken  place  the  heart  is  bournl  in  its  a})normal 
Hituatiou  by  adlKsion-"' ;  l»i.a  uii<l«'r  ^uch  conditions  the  left  si(l(»  of  the  chest 
becomes  retracted.  Markerl  contraction  of  the  ri^ht  lunjr  also  may  give 
rise  to  <ii»iplacenient  of  the  In-art  in  the  r'l'^Ut  half  of  the  chest;  but  then  the 
right  *ide  of  the  thorax  hcconie^  retracted. 

CARDIORHEXIS  (RUPTURE  OF  THE  HEART). 

Etiology. — Rupture  of  the  heart,  afarl  from  injnni  of  the  hetnl^  |»rob- 
ablv  occurs  onlv  when  the  intc'^ritv  of  tin-  heart-mU'^cle  has  Ikcii  impaired 
by  previous  disease.  Amon^r  >ucli  causative  corxlitiori-  are  especially /c// 
henrt,  unfornrdit'nf,  tnvwr-furnnififitt  tinil  frhin'trnrrus  ftf  the  limrt,  (tneurf/syn 
and  (ih-trtHM  (ff  the    henrt-niiisrh-,  and    xffl'teninif    I'tsuftiiKj   from    oechixion   of  the 

brnnrhen  of  the  eurimnrij  nrtt  rifs.  At  tinie«»  aneurv-ni  ot  a  coronary  artery 
leads  to  attenuation  and  rupture  of  the  niyocardinni.  A*  may  be  under- 
stood, rnptur<»  will  readily  tak<'  pbn'e  when  the  l>loo<l-pre'.sure  jia^  uiider'^one 
increase.  In  aceoniance  with  thi^  fact,  rupture  of  the  Inart  \\'a<  not  rarely 
been  obserVe<I  in  conneetion  with  eniitjei,ilnl  nnrroirint/  of'  the  isfhtnifM  of  the 
(wrtn.  and  the  <*ondition  has  ari>en  freijuentiy  alter  p-y(  liic  and  phy-i«-al 
exertion.  The  causes  nanie<l  explain  why  rupture  of  th<*  heart  is  most  (M>m- 
mon  in  men  <d'  a<lvance<i  year-*. 

Anatomic  Alterations. — When  rupture  of  the  heart  occurs  blood  is 
usually  poure<l  out  in  larire  amount  intr>  the  pericardial  sac,  so  that  this 
firesents  the  appearand'  «»f  an  intensely  di^ten<led  bladder  of  :i  bluish-black 
color.  The  site  of  la<«*ration  is  nunt  frecpient  in  the  left  ventricle,  close  to 
the  apex  of  the  heart,  and  the  openin;:  a^  a  rule  is  oeclude<l  by  blofKl-cb)ts. 
The  tear  usually  takes  pla<*e  in  the  loniritudinal  axis  of  the  fibiTS  of  the 
heart-muscle.  fre<piently  exhibits  a  sinuous  cr)urse  so  that  the  i^picardial  an<l 
endocardial  opinings  are  not  in  apposition,  and  at  times  presents  ramifica- 
tions in  its  course. 
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Symptoma  and  Siagnoail.— Uupture  of  the  heart  may  cau«e  sudilm 
•leiilli.    At  iither  times  the  victiin  i-ries  nut  ihataoinethiug  haJt  rupture<l  in  tlie 

Srecordium  ;  he  is  seized  with  an  indeHcribuble  ['eur  und  u  preinonitinii  <if 
eatb.  nreseiitii  imie  and  iliatorted  I'eulures,  HndexhibilH  the  sigia  of  internal 
hfiHOTThage,  with  ntuiiUg  iitrretitiug  rniar^ment  of  Ike  nrmi  of  cardiac  diilnrm 
in  connei Hence  of  tne  effuaion  of  bl'xxl  into  the  pericardial  cavity.  Under 
Huch  conditiiiDS  also  death  usuully  takes  place  within  a  short  time,  partly 
in  coiiaequence  of  thu  hetnorrhu^p.  partly  in  cuasieqiienee  of  interference 
with  the  action  nl  the  heart,  at  times  aleo  as  Che  reatiU  of  shock. 

FroenOBii  and  Treatment. — The  prognosis  ia  unfnvorable,  for  scarcely 

I  any  good  tan  be  hoped  lor  from  the  application  of  an  ice-bag  to  Iht  pre- 
ipiliunt  and  the  administration  of  ttiniulanh  and  ilypHcs. 
AQ 
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ACQUIRED  VALVULAR  DISEASE  OF  THE  HEART. 

Etiology.— Acniiiri..!  valviiNir  .iirsni-^i-  ..f  llic  lioart  is  .uil-  of 
tin-  iiioal  cdiiuiion  ilkviLKcg  of  tin:  hi-iirt  anil  (IJ^eustJii  in  jioneral.  At 
tiiui!s  the  uuuilition  \a  one  of  defect  in  closure  or  buHt^ivieney  of  a 
f'Uve,  at  other  times  one  of  caHHtrinlion  or  steiiogig  of  a  valvular 
orlfirr.  Often,  however,  htith  conditions  are  present  t(^ther  in 
uni-  and  the  same  valvular  uppnniliis,  and  pnasibly  only  one  may 
preponderate.  If  several  vatvnlar  apparatus  are  simultaneously 
disi'iLSL-d,  the  condition  i.s  designatetl  comhbietl  valrular  tilneaxe  of 
Ihr  litfirt. 

Ill  the  majority  of  cases  valvular  disease  of  the  heart  is  de- 
pendent upon  anatomic  alterations.  Mnch  less  eomnionly  the 
valvuhir  apparatus  is  itself  healthy,  but  is  insufficient  ia  effect 
closure  ou  account  of  morbid  dilatation  or  distention  of  the  val- 
vniar  orifice.  Such  a  eouilition  ia  designated  rc/atici:  valrular 
inauMcifn'yii. 

Aojuired  valvnlnr  disease  of  the  heart  nft'eets  almost  osciu- 
sively  the  I'o/rejt  of  the  left  title,  especially  the  mitral,  which  most 
frequently  is  the  seat  of  imperfect  closure.  Ilit;h^sided  valvular 
di.sease  of  tlie  heart  is,  8S  a  rule,  coii^nital.  An  exception  is  con- 
fitituted  l>y  relative  tricnspid  insufficiency,  which  develops  not 
rarely  in  the  sequence  of  mitral  disease,  and  with  especial  frc- 
ipieney, after  mitral  stenosis. 

The  mout  frequent  cause  of  acquired  valvular  iliseasc  is  endo- 
carditiB,  This  usually  dcvehips  :itV>r  infectious  diseases,  and  amon<: 
thcae  acute  articnlar  rheumatism  is  most  ]»ronuni'nt,     AmU  <iiii<-- 

r  rheumallifm  i 


f^mue  qfilu-  hfai-t.    In  ehildhmxl  scarlet  fever  is  an 


imjwrtaiit 


At  times  valvular  disease  of  the  heart  does  not  develop  till  late 
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in  life,  when  the  aorta  and  the  aortic  valves,  less  commonly  the 
mitral  valve,  are  attacked  by  arteriosclerosis,  which  leads  to  thick- 
ening^, calcification,  and  contraction  of  the  valvnlar  tissue.  These 
alterations  are  frequently  looked  upon  as  constituting  chronic  en  do- 
card  it  1^. 

Onlv  rarelv  arc  valvular  lesions  of  the  heart  induced  bv  aneu- 
rysms  of  valves,  neoplasms  upon  the  valves  or  in  their  ])roxin)ity,  or 
by  laceration  of  valves.  Laceration  may  occur  also  in  healthy 
valves  in  consecjuence  of  excessiv(;  ]>hysical  exertion,  and  has  lH»eu 
observed  in  all  the  valves  of  the  heart,  with  the  exception  of  the 
pulmonary. 

Excessive  distention  of  the  heart  is  considered  the  cause  for 
relative  valvular  insufficiencv.  As  has  been  mentioned,  relative 
tricus|)id  insufficiency  not  rarely  develops  in  ass(M'iation  with  mitral 
disease.  In  individuals  <'n«j:ajred  in  heavy  physical  exertion  over- 
<list4'ntion  of  tin;  left  ventricle  develops  at  times,  with  mitral 
insutficiencv,  and  which  mav  recede  with  care. 

Acquired  viilvular  disease  of  the  heart  occurs  more  frequently 
in  f/</////x  than  in  children,  because  articular  rheumatism  occurs  but 
nirelv  in  the,  latter.  Clini<*al  statistics  are  almost  unanimous  in 
indicatin*^  that  valvular  heart-disease  is  more  comm<m  in  vjonien 
than  in  men.  In  certain  rrfi'Kms  ixX  the  seaside,  and  in  damp  and 
fo;^<ry  places,  valvular  lesions  (jf  the  heart  are  encountered  with 
especial  frequency. 

Anatomic  Alterations. — The  auatoinic  alterations  attendinjr 
acquircij  valvular  heart -di>ca-c  eon-ist  mainly  in  deposits,  thicken- 
ings, even  calcitieation.  <nntra<*ti«»n,  a<llMsions,  or  detachment  of 
valvular  ti^>Me.  Anatomic  altrmtions  are  \vantin<r  onlv  in  cases 
of  relative  valvular  in-iit]ici<n«  v.  In  addition  to  the  endocardium, 
the  heart-muscle  it^clt*  i<  alnio-t  always  found  dilated  and  hyper- 
tropliie<l  in  c<Ttain  xi^nicnt-.  The  situation  of  the  parts  thus 
affected  de|M'n<is  ujwui  the  nature  of  the  valvular  Ic-ion.  As  most 
patients  with  valvular  heart-di--easr  dir  in  c<»n-e(jucnce  of  weak- 
ness iA'  the  licart-muxle,  the  internal  viscera,  a-^  a  rule,  exhibit 
the  ap|M*ar:inces  of  venous  stasis,  >uch  a<  have  been  described  on 
paj^e  \>^. 

It  in  hv  no  iiM^ans  ahva\>  ea^v  to  drrid*'  at  aiitonsv  a>^  to  tlir  nature  of  .1 
valvular  l»-^iori  of  tin-  ln*art.  r<»  «l»iii(>n>^tratr  the  existeaci*  ot'  ia>uf!irirncv 
of'  till*  aorfir  or  pulmonary  valvi*  a  -tron;;  «*tr«*ani  of  wat»*r  i**  }Mrniitte<l  to 
fall  from  a  rori^iderahlf  lnJLrlit  into  tin*  trunk  of  tin*  arti'rie«<  narniMl.  If  tin* 
valve  be  irn'onM»etent.  tlw  watrr  «jui(kly  Hows  into  the  ventricle,  while  if  it 
he  competent  tn»'  wai«'r  will  In-  >upporte<l.  In  the  presence  of  narrowinir 
<>f  the  aortic  nr  pulmonary  r»rifiee  ?*«'ptum-like  adlH*s»ons  of  the  valves  with 
one  another  (^T  ei<atrix-Iike  contractions  of  \\\v  orifice  rtre  frequently  encoun- 
tered. In  <leci<linir  as  to  th«'  <'xistence  of  incompetency  or  sten<»sis  of  the 
mitral  or  tricuspid  valv»*  or  orifice  the  knowledire  that  in  healtliy  adults  the 
auricnioventricular  orifices  are  permeahie  !)y  the  middle  and  index  firig^e^s 
will  Hcrve  a-*  a  ^ruide. 
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toms. — For  tlic  rec(^niiti«n  of  ao<|iiirc<I  valvular  rlis('as<> 
irt  the  focal  tttrdiiic  uHrntfiuHn  liinii::'!!  tli<'  hulii'ation. 
>')i^ncral  dislurbiiiKfe  of  till.-  cm-iilation  havfulnxli'vc)- 
tlieiie  are  most  imjiifiitlv  nianifi'StHl  nf  i/nura!  rfwniK 
iiiiich  less  commonK-  l)y  emboli,  "^'c  sliall  ooiipider  those 
p«  «f  i^ymptonis  siieceissively. 

ardUc  Hknifitttatiotii  «uocuted  with  Acquired  Valwl&r 
the  Heart.— 1.  AuHic  Inm^i-Um-ii ;  Anrlii-  lt.;/iiii/il<i- 
[triacipal  symptoms  of  iiurtie  vulviiUir  iiistilfii-ii'Dry 
an  iiortic  dlnntoiii-  murmur,  ii]  illliit'itlnii  aiifl  lii/fH'r- 
'le  Iffi  eeniricle,  and  in  an  <HTtlerafeif,jiill,  hunt  rniliii/ 

rtic  valTex  ■reinC(>iiii>etent.  a  [xirti'in  iiftlx' aortic  hlofHl.  iliirini; 
of  the  left  ventricle,  fli>ws  l.uik  iiitn  this  chaitilxr.  As  tlii^ 
nparison  witli  Iht  luini-n  iifllie  iioiiu.  rciircM'iilH  h  siiililcii  liWa- 
■  blood-Htreani,  tliirc  r<yuit  eddicH  (ir  wliirN.  whirli  ]iiyf  risp 
A  a  dioftolif  murmur.  1h\f  ii>  fri-<|Ut>ntly  lotKltr  nvi-r  iIk-  miditli- 
m  than  over  th«  art-a  ni  auin'tiltahon  ft>r  tlie  noria  (ritrl>t  KCdniil 
»acel.  Ih-cuium"  the  li-fl  ventricle  is  in  closi-r  jToiiniily  (n  tin- 
>  HCrrnuin.  The  intiniiur  niiiv  also  lie  triin'tiiKti'.]  wirh  iliiiiiii- 
ity  Hi  the  other  valvtihir  iir.-ii.-.  to  the  eiiroii.l,  ]iiiii  ti.r  c-.>n-iri(.r- 
liipnn  the  thorax.  Only  nirely  i!<it  uiirreeiiiUlt'iit  MniiUMll.ii.'irnv 
'ent.  Hnd  more  frequi-ritlv  il  in  |iul|ialile  eim  a  'li'i'i'.lir  /.iirriii-/ 
i«emeiitcataire). 
that  if  the  leitventrii-].' shrill  r.-CHV.- III.- hlo.,'1  r.'V'OrL-ilut.'.l 
»  in  addition  tr.  thiil  s.-iit  to  it  fp.m  the  iiLiri.-lr.  ./;/.,/„/,„„  ,,,,1,^ 
take  plare,  and  thin  ii<IJu«tH  ilielr  tr>  llii-  •[•■■zt''<-  of  iii'iitli- 
IK  reci^niied  by  the  !i|i|)fjiriiru-e  of  thi'  !i|ii-x-lH-ai  i>iit>iile  llie 
ry  line  and  below  ihelel'Ilinii  iiiteri'iwt  111  •|i:i<'e.  anil  the  ]ir''s>'[in- 

d  area  nfeardinc  dulne«  extemlin).'  iH'k' I  th'-  li-lt  niiininiil- 

^  26,  Fig.  3).  Ak.  Ixiwcver.  the  licart-nin-i-le  will  i<<-  f>iuf.-\\.-.i 
dole  toiiend  more  blooii  into  the  aori;i  than  iiiid-T  nnnniil  c-ui- 
huM  to  iierforni  a  greater  amount  of  wi.rk,  l-'i/irftr'./.h!,  <,(  Ihr 
ill  Ik;  a  further  ne>-i's<iirv  s.s|<U'}.  Tlii>  i~  rr^u^tiy,.;]  I.v  llir 
beat.  The  radial  |>uI>m'  I'kliihit..  the  .|iir.litlr.  .,t  :i  \:vtv.  ii:inl. 
ise.  because  all  of  the  arteri<'^  iiTr  lilli'<l  uiili  :iii  alinnrinully 
f>f  blrmd  under  unuHiiallv  lii^rh  girt'sMiri*.  inul  iliirini;  (li''  <li.'<'' 
rt  the  blood  flowing  hmk  nfrainHt  the  M-niilnnar  vulvi     ' 


into  the  anerieH.  hut  i*  taken  n[>  li 
G  tracing  exhibit"  the  I'l^Dliaritii-s  u 
ig.  51. 
to  th«  manifexUtionR  deKerilx-il.  *<- 
e  in  case*  of  aortic  valvular  in.'ullit'j 
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complete  the  clinical  picture,  are  of  subordinate  importance  with  regard  to 
the  diagnosis.  Among  these  may  be  mentioned:  1.  I^recordlal  bulging  and 
abnormally  active  and  widely  extended  cardiac  puhation.  These  result  from 
the  left-sided  hypertrophy  of  the  heart.  2.  A  systolic  heart-murmur ^  pos- 
sibly the  result  of  irregular  contractions  of  the  myocardium.  This  may  be 
referred  to  simultaneouM  ntenosis  of  the  aortic  orifice  only  when  the  pulse 
\A  not  rapid  but  retarded.  8.  Heaving  and  vibration  of  the  carotids  and  a 
carotid  systolic  murmur.  Excessive  distention  of  the  arteries  readily  leads 
to  irregular  vibrations  of  the  vessel- wall.  The  remaining  secondary  phe- 
nomena are  also  attributable  to  excessive  distention  of  tne  arteries  with 
blood — such  as:  4.  Arter'uil  murmurs;  short  cardiac-svstolic  murmurs  arc 
heard  also  in  the  smaller  arteries ;  for  instance,  the  radial  or  the  palmar  arch. 
5.  Visible  pulsation  in  the  smaller  arteries ;  for  instance,  the  temporal  and  the 
retinal.  6.  V^isible  and  palpable  pulsations  in  various  organs  (uvula,  soft  pal- 
ate, penis,  and  enlarged  spleen).  7.  Visible  capillary  pulsation  (to  be  looKed 
for  in  the  fingtT-nails  or  at  the  margin  of  an  area  of  skin  reddened  by 
rubbing).  8.  Traubes  doublr  murmur  in  the  femoral  artery.  On  careful  ap- 
plication of  the  stethoscope  a  systolic  and  a  diastolic  murmur  are  heard 
oviT  the  femoral  artery.  9.  I>uro*iez's  jtressure-sign  in  the  femoral  artery. 
On  application  of  a  certain  amount  of  pressure  with  the  stethoscope  a  sys- 
tolic and  a  diastolic  iiiuriniir  can  be  heard  over  the  ienioral  artery. 

Persons  with  aortic!  valvular  iusnfficiciirv  i)ear  their  disease 
at  times  lor  vears  without  iiot<'\vorthv  (iisturhaiice,  lu'caiise  the 
left  ventricle  with  its  liy|)ertro|)liie<|  iniisrnlatnrc  is  capable^  of 
ncutralizinjx  the  <li«^turl)anees  in  the  einniation  as  completely  as 
|M»ssil»le.  .\nnoyin;r  |Kil|)itation  <»f*  the  heart  is  fVecjuently  the  first 
sym|>tom.  Not  r:irely  rrprftfrd  rpi,^fa.ris  tak<'S  |)la<*e.  To  this  mr- 
eurreiHM-  tli<'  p((//l(f  apprartnirv  i\['  x\\i'  |):itients  \\\\>  i)een  attributed, 
but  thi>  is  :iI-o  nl)-er\<'(l  in  thox-  who  liave  never  sutlered  from 
noM'-l)lee<l.  A  it  inlt  iirii  to  i-4,uhrnl  JuinnrrhtifH'  also  is  assiirned  to 
in<lividuaN  xsith  aortic  vaivuhir  in<utli<ienev. 

2.  Aorftr  ( tlisti'm'ti(n)  ;  Anrfir  Stnmsis. —  In  tile  |)n'>enee  of  eon- 
>tri<'tion  ot'  the  aorti<*  oritice  then*  lir*l  o<*eur>  a  sifsfnlic  mimnur 
as  >oon  a*^  the  blood,  <hirin'j-  th<*  -y-tole  nt'  the  left  ventricle,  has 
pa^^^ed  the  narrow<'<|  aorti«*  o|Hniiiir  and  h:i-  entered  the  wide  first 
parr  of  the  aorta,  a>  ^ud<len  enlarLT'inent  of  the  eurrent-bed  leads 
to  the  forn)ation  ot'  bjood-whirU.  \\it'  ninrinnr  is  often  marked 
bv  <'spe<-ial  inteii-itv,  -o  that  it  i<  tran-mitle<l  from  the  ri'^'lit  see- 
ond  intercostal  s|)a<'e,  the  jxtint  ot*  au^enltation  tor  the  aorta,  to  the 
rcmaininir  valves  and  -till  farther,  and  it  i-  not  r:irelv  |)al|>able  as 
a  sifstnlir  pnrriiKj  frrmor. 

All  oh«<f nirf ion  t«i  llic  l»lMod-«treani  at  tlx*  iM-ifirminL'  ot'  tlie  aorta  inii'^t 
ne<*e«tsurilv  lead  to  bt/p^rfrft/Jnj  nin{  d'lfntntion  if  flif  Ifff  r»ntr'ich\  \\\  nrijor 
that  the  o)»««truetioii  may  h«*  overroim'.  'Jin-  <liIataiion  will.  ho\v«*ver.  )►(•  hut 
slijrlit  in  eomi»arison  with  that  which  «hvriM|iH  in  a'*-io<iation  with  a<irtie 
valvular  inxiitficiiTicy.  hieaii-ie  re</nrtritation  of  hioiMi  into  tlie  ventri*  !«•  <iM<'> 
not  take  phue.  The  condition  ot  th«'  radial  piji««<'  is  important,  exhihitini^ 
on  palpation  and  in  a  *[>hygmo;rra|>lii<*  traeint:  the  characters  of  an  intre- 
qucnt,  small,  and  retardecl  pul-*f  (paL'c  :i!».  Fi;^'.  W). 

SmallrK*^'*  an<l  retardation  of  the  pni^e  may  l)e  cx(>laine<l  hv  tht*  Aiws 
entrance  of  th»'  hlo<Mi  into  the  aorta,  while  the  ^low*  pnUe  may  he  ret'<Tre<l 
to  insufficient  <listention  of  the  coronarv  arteries  of  the  heart. 
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with  aortic  stenoeifl  usiuilly  exhibit  a  pallid  appearance 
ence  of  imperfect  filling  of  the  arterial   svstfni  with 

they  not  rarely  suffer  from   atlachi  of  ngiimpe  when 
lemia  in  exceesive. 

U  Inxafftdmey;  Mitral  Refftirgilation, — Iwompetcncy 
cal  valve  gives  rise  to  a  vyMolic  marmur,  which  i»  iihu- 


lOciaphle  inclDg  of  ■  ntdUl  pulw  frnm  ■  rmrr  nf  M 
oHflc«  (peivonml  oUwrvBLJun.  Zurk'h  cllultr. 


.  at  the  apex  of  the  heart,  Icsh  eoitiiiinnly  over  tlic; 
orifii-e,    and    to    tH/alalloit    and    lit/jm-tropfiff    nj    liiAh 


!  mitral  vrtlvu  ii>  iiK-umpetcni  the  IiIchI  during'  the  ByHioli'  of 
cle  itt  pri>[>elle<l  not  only  into  the  aorta,  but  in  piirl  Imrk  ii^niii 
uricle.  In  CfinwKiueiice,  tin'  left  auridi-  i.*  ciinipi'llcil  to  roi'cive 
arpe  amount  of  lllood ;  nanx-lv.  thut  from  tli.-  i.iilinoi>»ry  vcinn 
rotated  frum  the  reiitriclr.  ThiH  in  [Kwiblc  only  it' dii-iMi'in 
ie/e  takes  placi'.  althiiut:li  this  tint  {ilivsii'al  con^'MjuHii'i- of 
.r  inHuffiL-it-ni'y  it  willioul  (.linii'iil  »l(rnifi<'aiiLv.  A^  llu-  l.Tt 
iIuiHmjd  witli  Iht  contracting  li'ft  ventriili'.  rf]in'-i'iil.-  ;i  -inl- 
of  tlie  liio'Kl-i'trfam,  and,  l.tT-idiT-,  lis  i»i.  i  urr.ni-  ..t  H..m\ 
I)  the  auricle  at  the  Hante  titm-,  blinKl-uljirl^  niii-I  he  pjifx- 
re  appreciable  acoiii'tii-ally  an  a  njtiulir  miirimir.  jtml  ii  of 
sity  are  also  jialnaliU'  an  a  /i/'lo/i'-  /••iniu'i  trrm'-r.  'ilir  blr.iHi 
le  pulmonary  vpitiH  into  ilic- U'ti  iiiirir-lf  tin. I*  tliis  riiviry  par- 
h  blood  rfpurpitatcd  I'mm  the  li*t't  vi-ntriilr.  iiml  ■■la-i-  mn-t 
,  This.  blood-tanU  .■Mends  from  (b..  itrea.il'  tb,.  [.uliu-nury 
f  the  pnlnionarj' caijillarit-^  and  tin'  luiliimiiiiry  ;iri.'r\.  mi.l 
■i(EliT  vent  rifle,  'in  ordiT  tlial  lb.'  l.iK.r  iiiiiy 'ivircom.- lb.' 
and  hiipfTlmfih;!  iif  Ibr  rifibl  nnlriflr  inn-t  takr  |ibi'i'.  Tlii" 
inife«ted  by  mlnrg'-mriil  nr  llif  nr'i  nf  vinlhio  •hilnr-t  h.  p;/,;:./ 
!  mnriiin,  while  tbe  hyiii'rtr.i|ihy  l.'n.l-  u\  ifi,  i,lanii:„  i.f  th- 
id  Mund,  and  not  rarefy  ul"o  to  iitni'uiiUy  .irlii:-  f',l„:<Huii  nf 

ence  of  mitral  vulvulnr  in-ulTici.'iiry  iii.-rr;.-.d  riiri'ii-iiiiil 
ule  not  only  upon  the  ricbl.  but  :d~ii  ii[>'i[i  rln   t- It  v.'iiirl>  b'. 

ynt^ile  a  greater  anionnt  of  blcoil  (iiiirni:d  miii  i<i   ;iiir|r'- 

the  repurtritatetl  IiIoihIi  niii-'I  b.'  >i-i\i  nni  onlv  iiii<i  iln'  lubi' 
hut  into  two  cavitii".  la.irra  and  bfl  :i'ir"-b-).  In  ..r.|.  t  m 
e  greater  amount  of  blood  di/rihtlinii  >,'  >':•■  f-i'l  .■<■„(,;-■/.  will 
onlcrto  propel  tbe  bl.xiii  hiij.-riri-i,l,ii  ^-i'  ii,--  I.  ft  •■.■i,i ,■•.-'■  uill 

In   aceordanef!  with   Ib<'  dibihiti >f  <\\.-  \-.-wv\A.-~  ib<' 

dulneu  becnmeH  enlarged  bolli  to  i)ii-  rlL-b(  urnl  i.i  x\,.-  b  li 
).     The  apex -beat  of  tbe  ln-iirt  i-  \)\rn  ptn  r;illv  i  \t.  ri-iic, 

outward  beyond  Ibe  l.'fi   niai Ilhiry  llii'-  :iTi<i   <<{'.  ti   :il-<i 

heaving,  the  laat  in  con-.-iim-n^'e  .if  bvii.riropl.y  ..I   ib.-  bli 


40  CIRCULATORY  ORGANS 

4.  Mitral  Obsiruetion  ;  Mitral  StenoHin, — A  presystolic  murmur 
and  dHataUon  and  hypertrophq  of  the  right  ventricle  are  the  prin- 
cipal local  symptoms  of  mitral  stenosis. 

The  presystolic  rnumiur  is  generated  by  the  formation  of  whirls  in  the 
blood  panning  during  the  diastole  of  the  left  ventricle  from  the  left  auricl«» 
through  the  coiiHtricted  mitral  orifice  into  the  large  left  ventricle.  Fre* 
quently  i\  presijxtolk'  jturrituf  tremor  is  also  palpable. 

Not  rarely  tha  prpsysfoiic  murmur  nj)} tears  loudest  at  the  beginning  and  at 
the  close  of  the  diastole,  for  at  the  beginning  the  left  ventricle  is  still  empty, 
and  the  formation  of  the  blood-whirls  therefore  very  active;  and  toward 
the  end  of  the  diastole  the  left  auricle  undergoes  contraction,  and  thus 
gives  rise  to  renewed  activity  in  the  formation  of  blood-whirls. 

Dilatation  and  hypertrophij  of  the  right  ventricle  area  natural  consequence 
of  the  obstruction  that  the  blood  of  the  left  auricle  encounters  at  the  con- 
stricted mitral  orifice  and  of  the  resulting  stasis,  which  extends  through  the 
[mlmonary  veins,  the  pulmonary  capillaries,  and  the  pulmonary  arteries  to 
the  right  ventricle. 

At  times  the  diastolic  sound  ocer  tlie  aorta  and  the  pulmonary  artery  appears 
duplicated.  This  is  explained  by  the  fact  that  the  pressure  in  the  aorta  and 
the  pulmonary  artery  has  undergone  sueli  pronounced  alteration  in  conse- 
quence of  tlie  mitral  stenosis  tliat  tlie  semilunar  valves  of  the  aorta  close 
earlier  than  tiiose  of  the  pulmonarv  arterv. 

The  xyMfollr  Mound  at  the  apr.r  of  th^  heart  frequently  is  unusually  clear 
and  IoikI,  perhaps  in  coiij^equenee  of  the  fact  tluit  the  dillerence  in  tension 
of  the  mitral  valvular  leaflets  during  the  sy^tole  an<l  diastole  of  the  left 
Ventricle  in  eax's  of  mitral  >teno>is  is  unu>ually  great. 

•").  Tri('n>tp'n1  Jnsiifjirieni'}! ;  Trii'asjtifl  /l(yurf/it(rti(fn. — In  addi- 
tion to  a  st/.xtf/llc  innrnmr  art  r  tin  triraspif/  vain  and  dilatntiott  and 
hiiiti'rtr(tpJni  of  tin  rif/ht  n  ntriclr^  a  positirt  rrnans  jnd,><c  espeeiallv 
is  indi<*ative  n{'  inc<mipeti*n<  v  (A'  tlie  tricuspid  valve,  and  from  the 
j>rcH'nce  ol  wITn'h  the  valvular  bsioii  can  often  he  at  once  siis- 
jwct<*<l. 

In  <ases  r)f  in<'«»rii|Mtenry  rjftlie  tricii-pid  valv<'  a  portion  of  the  ventric- 
ular bloo<l  will  fl(»w  l>a«k  into  the  ri;:iit  auricle  during  the  systole  of  the 
right  ventricle.  A*.  Imwcvrr,  tlie  right  anri(  Ic  niu>t  al>n  receive  the  blood 
from  both  vena*  cava-,  it  iiiu-t  uinhrgo  incna-e  in  <apacity.  J>ilatation  of 
the  ri'iht  aurirh\  th«rctorr.  take>  plari-.  I»ui  tlii-^  plays  clirii<ally  only  a  subor- 
dinate roh\  A"*  •'Oftn  a-i  the  l»l'»o(l.  during  the  -N^iolr.  is  thr<»wn  back  from 
the  right  vt'fitricle  into  tin-  riirhl  aiirich-  blood-w  hirU  en^ne  in  the  latter, 
and  are  appreciable  a<'on-tically  a^  a  xni*hil\c  inn  nun  i\  tor  the  .still  emptv 
auricle,  as  c(»fiipared  with  the  contracting  riL'ht  ventricle.  repre>ents  a  surlden 
e.xpan^ion  ot  the  blM«Hl--tre:ini,  and.  in  ad<litioii.  it  is  di-teiMJed  by  two  cur- 
rent- of  bhMMl  (rcLrnriritatt'd  blood  from  the  ventri<'le  and  hloo«l  from  the 
vena*  cava*).  DHatntion  of  Ihf  r'njhf  rmtrulf  \\'\\\,  th(*ref'ore.  «l<'Vel<»p,  because 
the  right  ventricle,  during  the  -y-tole,  \\\\\^\  re<eive.  in  addition  to  the 
normal  auricular  blood,  aUo  that  !or<ed  back  into  the  right  auricle  during 
the  prece<ling  sy*«tole.  As,  however,  the  right  ventricle,  <luring  the  sy>toh\ 
mu^t  again  projii'l  this  large  amount  of  blo<»d,  anrl  must  pump  into  two 
orifices  f)f  exit  (pulmonary  artery  and  ri;_dit  ventricle),  it  must  perform  a 
greater  amount  of  work,  and  accordingly  h\ipfrtruphy  of  the  right  vrnfrirle 
taken  place. 

The  bloo<l  forced  back  from  the  right  ventricle  into  the  right  auricle 
during  the  systole,  presupposing  sufficient  power  on  the  part  of  the  heart- 
mu.scle,  is  driven  into  the  superior  and  inferior  vena?  cavae,  and  thus  gives 
rise  to  a  po/fitire  venous  pulse.     In  the  distribution  of  the  superior  vena  cava 


}VIRED    VALVULAR  DISEASE  OF  THE  HEART         41 

mous  pul»e  first  api^cars  in  the  neck,  and  earliest  in  the  external 

1.     The  blood  surging  upward  encounters  resistance  within  the 

:ular  vein  at  the  point  where  the  semilunar  valves  of  the  bulb 

are  situated,  and  in  consequence,  between  the  inferior  points  of 

e  sternoDiastoid  muscle  just  above  the  sternoclavicular  articu- 

ivtbmic  cardiac-svstolic  vibration  is  visible,  the  bulbar  nul*^, 

o  be  felt  as  a  short  blow ;  and  on  auscultation  a  shc»rt  sound  can 

e  bulbar  valvular  mund.     Scxm,  however,  the  orifice  of  the  bull) 

greatly  distended  that  its  valves  are  no  longer  capable  of  effect injj 

rtlativt  itt^uffifitncy  of  the  bulbar  valve  takes  place.     The  blmKl 

from  the  right  ventricle  into  the  superior  vena  cava  can  now  be 

he  internal  jugular  vein  itself,  and  there  results  a  venous  pulse 

I.    Above  the  Tmlb  of  the  jugular  vein  a  cardiar-systolic  bulbar 

hen  n6t  rarelv  audible,  and  at  times  a  svstoli<'  bulbar  thrill  is 

e.     If,  however,  the  jugular  vein  is  greatly  distended  by  the 

ing  blood-stream,  a  cardia<'-systolic  returns  murmur  results. 

e  venous  pulse  mav  also  be  visible  in  the  sinulU'r  branch(»s  of 

vena  cava,  especially  in  the  lan^e  rt:in*  of  the  arm  awl  the  fare. 

ie  venouti  pulse  results  when  thr  l>lood  from  thf  rijrht  ventricle 

'  the  right  auricle  and  the  inferior  vena  cava  with  eviTv  ?*VHt<»l«', 

cally  nils  the  distribution  of  the  hepatic  veins  with   blood. 

n  can  be  seen  and  still   more  fr(»<ju<*ntly  felt  with  the  hand 

inds  are  placed  upon  the  ant«Tioran<l  posterior  it-ipects  or  upon 

left  sidt*s  of  the  liver. 

cases  the  blmnl-wave  find-t  its  wav  into  the  femoral  artcrv. 
«  rise  (just  below  Poupari*?*  liirament),  in  the  sam<*  maiiruT  as 
il  jugular  vein,  to  a  /emoml  bulbar  puh^^  a  et-nouA  mlrular  uiur- 
alvular  insufficiency,  ayV//i'/r'j/  ve/touM  jai/sf^  and  even  a  ^tafthrtifnu* 
•r  murmurs  and  a  femoral  venous  murmnr. 
mous  pulse  appears  only  ttmfMn'arihj,  <lisap|)farin<r  whm  the 
leart  has  grown  so  slight  that  reirurjritation  of  a  visibh*  and 
e-wave  does  not  occur;  and  it  will  not  app«'ar  in  the  internal 
md  the  femoral  vein  Jis  long  as  the  bulbar  valves  dose,  <>r  with 
tasis  become  again  competent. 

ring  condition  may  be  mistaken  for  the  cervical  vmou-!  piiNt*: 
movements  in  the  vein*  <//*  thf  n*'ck.     These  eea^e  when  respi ra- 
ided ;    2.   Pulsatile   wovrment*   imparted   hj   th»    mrofiil  arl*  cfj. 
I  the  artery  interrupts  the  pulsation  in  the  <'arotid  and  at  the 
JO  that  in  the  veins  of  the   neek ;    -S.  yt^/ntirt-  mmuM  jnilst , 
rstole  of  the  right  auricle,  arni  the  diastole  of  tin-  riL'ht  vm- 
od  stagnates  in  the  superior  vena  cava  and  ;rive«i  ri>e  to  a 
lounced  distention  of  the  eervieal  veif)«»:  hut  in  tbe  first  plaee 
does  not  occur,  like  that  of  the  p^-itive  venous  piiNe.  at  the 
stole,  but  during  the  diastole  of  iIh-  heart,  ^o  that  a  n«;/ative 
arotid  pulse  are  not  synchronous  but  alternatiuL' ;  Mid  lM'*i<ir>. 
el  is  compressed  the  negative  venous  puUe  inMf^^arily  <li<- 
the  point  of  compression,  while  the  ]M.-.itiv«*  v»'ii..ii-   j.iil-r 
I  by  this  manipulation,  and   frecjuently  bccoinr^   rv.d   nmre 

nous  pulse  might  be  cr)nfouuded  with  jMiKation  inipart««l  t«» 
the  abdominal  aorta,  but  under  su<h  cireum-tMrnrN  tin  re 
simple  elevation  and  depression  of  the  ortrMii.  while  in  the 

ositive  hepatic  venous  pulse  a  'jtutral  eanliae-sy-iMJic  enlarir"- 

•  er  takes  place. 

nd  ObftfnicHon  ;  TncuMpid  Stniosis. — Tricuspid  >teiio- 
»minonlv  rare  valvular  lesion  of  the  heart  whicji  L'^ive> 
rystolic  murmur  over  the  tricuspid  orifirr  ainl  to  ililntn- 


42  CIRCULATORY  ORGANS 

lion  and  hypertrophy  of  the  right  auricle.     The  latter  leads  to 
increase  in  the  area  of  c^nliac  dulness  toward  the  right. 

7.  Pidinonary  Iiunifficlency  ;  Ptdmonary  Regurgitation, — Insuf- 
ficiency of  the  pulmonary  valve  is  recognized  by  a  diastolic  mur-- 
inur  over  the  puhnonnry  orifice  (left  second  intercostal  space  close 
to  the  left  sternal  border)  and  by  dilatation  and  hypertrophy  of  the 
right  ventricle.  The  development  of  these  alterations  is  exactly 
the  same  as  that  of  the  corres|K)nding  manifestations  attending 
insufficiency  of  the  aortic  valve,  but  referable  to  the  right  instead 
of  the  left  heart.  This  form  of  valvular  lesion  also  is  rarely 
observed. 

8.  Pidinonary  ObHtnivtion  ;  Pulmonary  Stenosis, — Constriction 
of  the  pulmonary  orifice  is  nsn<dly  a  congenital  and  bid  seldom  an 
acijuired  valvular  lesion  of  the  heart.  A  systolic  inurmur  over  the 
pulmonary  orifieCy  frequently  a  sydolic  purring  tremor^  and  dilata- 
tion and  hyjtrrtrophy  of  the  right  ventricle  are  the  distinctive  mani- 
festations. These  arise  in  the  sanie  manner  as  the  corresjwnding 
alterations  asscw^'iated  with  aortic  stenosis,  but  with  reference  to  the 
circulation  through  tlie  pulmonary  artery  an<l  the  right  ventricle. 

General  Venous  Stasis  attending  Valvular  Lesions  of  the  Heart, 
Weakness  of  the  Heart- muscle,  or  Derangement  of  Compensation. — 
The  circulatorv  distnrl)anc<'s  to  which  a  vjilvuhir  lesion  of  the 
heart  gives  ris<'  can  only  be  neutralized  to  a  certain  degree  by 
dilatation  and  hypertrophy  <»!*  cerlain  p<»rtions  of*  the  heart,  which 
thus  cffinjfCnsafr  /o/-  ////  rnlrnhir  frsion.  As  soon  as  the  vigor  of 
the  heart-nuiM-le  Ihm-mhio  iinpair('<l  the  <Mm(liti<ni  arises  that  is 
designated  (/rrtnit/rnit  nf  nf  ('(Hiijfrn.sdfinn^  and  there  develo|)S  the 
clinical  ])icture  of  Licncral  mumiis  sta-is,  as  describcil  on  j)age  18. 
Such  a  <lcninir('iii('nt  ot'  coinpcn-alioii  mav  Im*  tran^itorv  and  the 
result  of  disin rhn in'r  nf  i n m  rrat mn  or  ol'  nrt  r-d isfrutuni  o{  the 
hrffrf.  It  <K'cnr-«  aUo  in  tin*  sccpK'Hcc  ol*  nuntal  and  pliv^ical  ex- 
ertion. (»f  al<*<)hoIic  an<l  vciirnal  (xcc-*^,  injinlirjoiw  u^e  of  tea, 
I'oifce,  tobacco,  an<l  the  like.  Manv  jMr-nn>  sullcr  rr|K  atcdiy  from 
attacks  of  drran^^cmcnt  of  c(niijMn-ati<»ii,  whirh  attain  -nl>si(le  under 
pn>])<'r  ])rcranti<)n-.  XevcrtlM-h-s,  in  -pit*-  of  nil  ('.[V(\  derange- 
ment of  coni|)ciH;itinM  will  bcroine  more  and  more  marked,  because 
an  hy|K*rtropliie<l  lieiirt-nniM'Ie  inanife-t-  a  trudmrii  fn  Jnftii  and 
con nrt'flrc'fissur  drf/(  Hrrnfion,  with  iiHTea-inL:  cardiae  weakness. 
Sncji  conditions  arc  u>n[illy  incurable  and  progi'e--ive,  and  e\eiitu- 
allv  cause  <leatli. 

Embolic  Alterations  attending  Valvular  Lesions  of  the  Heart. — 
In  addition  to  <ler:»ngenieiU>  of  compeii>ation,  patient-  >utl'ering 
from  valvular  legions  nf  the  heart  are  esj)e<*ially  exposed  to  danger 
fn)m  nnholi.  The>(^  result  from  the  deta<*hment  of  depo-it>  u|)on 
the  valves,  which  enter  the  bl<M»d-ciirrent  and  are  with  it  carried 
to  the  arteries  of  remote  org«ms,  in  the  sniallcr  bninclHs  of  which 
they  final Iv  hnlge  us  emlndi.     Emboli   cn-cur  m<»st   frequently  in 
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3  of  the  spleen,  the  kidney,  the  extreniitic^s,  and  the 
e  they  are  much  less  common  in  the  he[)atic  arteries, 
-eric  arteries,  and  the  retinal  arterv.  The  sudden  onset 
iptoms  and  the  usually  sudden  pain  are  among  the  dis- 
itures  of  emlK>Iism. 

I  of  the  npUnic  artrry  in  characterized  by  the  appearance  of 
in  the  splenic  region,  acute  enlargement  of  the  spleen,  tender- 
>rgan  on  pressure,  and  at  times  by  audible  and  palpable  peri- 
tion-murmurs.    With  the  occurrence  of  the  enib<»lism  vomiting, 
irer  may  be  present.     EmbolUm  of  the  renal  artery  may  likewise 
irith  vomiting,  chill,  fever,  and  sudden  pain  in  the  renal  region, 
the  urine  contains  blocnl — hematuria.     Embf)li)mi  of  the  hepatic 
'  rare,  and  gives  rise  to  marked  jaundice  and  rapi<l  diminution 
'  the  liver,  thus  to  the  clinical  picture  of  acute  yellow  atrophy 
EmbolUm  of  the  mesejtteric  artery  causes  sudden  pain  in  the 
ritonitis,  and  bloody  stools.     EmboHitm  of  the  artenj  of  an  ex- 
raded  with  loss  of  pulsation  an<l  with  coldness  of  the  affected 
IT  the  Doint  of  occlusion,  and  if  an  adequate  Cf»llateral  circula- 
le  established  gangrene  setn  in.    Kmttofi^m  of  the  cerebral  nrtrrien 
ion  in  the  distribution  of  the  left  carotid,  which  represents  the 
of  the  aorta,  and  thus  leads  to  occlusion  of  the  loft  Sylvian 
patients  are  usually  renderiMl  unconscious  with  the  occurrence 
ism,  and  suffer  a  stroke  or  attack  of  a|>oplexy.     When  con- 
urns  right-sided  palsy  will  be  ol>served,  licniij)lcgia  dcxtra,  and 
o  aphasia.    Embolism  of  the  retinal  artrry  caiisi's  suddin  blind- 
imination  with  the  ophthalmoscope  the  macula  lutca  presents 
re  of  a  cherry-red  spot  in  the  anemic  retina. 

sis. — The  diagnosis  of  a  valvular  lesion  of  tho  heart 
only  when  endo<*ar<]ial  mnrninrs  are  dcinonstrahU-  ou 

At  times  the  blood-pressure  is  so  low  as  not  to  ^eii- 
!  blootl-wh iris,  and  when  a  valvular  lesion  is  >iis|)cctf'(l 
Qav  be  made  to  increase  artificial! v  the  M^HMl-onssure 
king  or  by  movement  of  the  ImkIv  to  and  iVo.  It  is 
e  to  auseultiite  the  heart  in  both  the  n]»riirlit  luid  the 
>sition  of  the  body,  at  the  end  of  in-^pi ration  and  of 
od  to  note  the  presenc<'  of  possible  inurniurs. 
istolic  murmurs  s<*arrely  (H*eur  exee|>t  in  as.-(M*iation 
r  lesions,  systolic  murnuirs  may  also  be  ])re>ent  in 
ith  febrile  and  annnir  states  as  (tcfifh  nfal  innrnnirs. 
)f  valvular  lesion  of  the  heart  may  tbenf'ore  be  !na<le 
sence  of  such  murmurs  only  when  s<un<*  portions  of' 

be  shown  to  be  dilated  and  liypertn>|iliie(l.  Dilata- 
lot  sufficient,  as  it  mav  be  the  result  aUo  of  tin*  fever 
-.  Besides,  it  shoidd  in*  borne  in  mind  that  accidental 
Ofit  never  give  rise  to  j)urring  tremor. 

an  additional  important  adjunct  in  (litr«r«ntia]  dia^'no-ii-^, 
?,  is  not  present  in  ass<)ciati<>n  with  valvular  lr«-iMn«-,  i-  tin* 
Ise  is  least  frequent  in  the  rerinnbeiit  i»o-tur«*.  mor^-  t"rr(ju« m 
»ture,  and  most  frequent  in  the  starnlini:  |M»tur('. 

>rrect  localization  of  heart-murmurs  the  rule  >lioul<l 
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be  rigidly  observed  that  murmurs  are  generated  at  those  valves 
over  which  they  are  heard  with  greatest  intensity.  As  has  been 
mentioned,  exceptions  occur  at  times  in  the  case  of  insuffic»iency 
of  the  aortic  and  the  mitral  valve.  If  there  be  doubt  whether  a 
murmur  is  aortic  or  pulmonary,  it  should  be  noted  whether  it  per- 
sists as  the  stethoscope  is  moved  toward  the  right  or  the  left.  In 
the  first  instance  it  is  generated  in  the  aorta.  If,  however,  it  dis- 
ai)pears  as  the  stethoscope  is  moved  toward  the  right,  while  it  ])er- 
sists  with  the  movement  of  the  instrument  toward  the  left,  it  is 
pulmonary  in  origin.  The  same  j)rinciples  apply  to  the  differentia- 
tion between  mitral  and  tricusj)id  murmurs. 

Combined  valvular  lesions  of  the  heart  may  be  rea<lily  recognized 
when  the  one  lesion  gives  ris<'  to  a  systolic  and  the  other  to  a  dias- 
tolic murmur.  If,  however,  murmurs  occur  at  the  same  time,  these 
mav  i)e  transmitted  from  one  valve  to  another,  and  the  differenti- 
ation  would  depend  u|)on  the  fa<'t  whether  the  murmurs  exhibited 
different  acoustic  characters  at  ditrereut  situations,  and  whether 
the  dilatation  and  the  hypertrophic  alterations  in  the  heart-muscle 
indicate<l  a  combined  valvular  lesion.  In  order  to  diagnose  an 
associated  aortic;  stenosis  together  with  tlu*  existc'uce  of  aortic 
iusutticiency  from  the  presence  of  a  systolic  murmur,  the  fact 
should  be  taken  into  consideration,  as  has  been  mentioned, 
whether  tlie  radial  j)iilse  is  retarded  or  not.  TIm^  combinaticm 
of  a  valvular  lesion  with  tricus|»i«l  insutliciencv  is  indicated  bv  a 
positive  veiKMis  pnlst*. 

The  anatomic  alterations  are,  a<  a  nile.  not  susceptible  of 
diagnosis.  A<  the  clinical  diagnosis  relates  only  to  the  functional 
disturbance  of  the  dis<a-icd  valve,  it  not  nirelv  occurs  that  at  the 
autopsy  the  impression  is  created  of  an  existing  stc-nosis  nither  than 
of  th<'  dia<rnosed  insnilicieiiev,  and  rirr  rt  rsd. 

Prognosis. — Valvular  legions  n(  the  heart  are  insusceptible 
of  <Mire  bv  the  admini>tratiou  of  <lruirs.  and  the  |)ro<rno>is  is  corre- 
spondintrly  unfavonible.  In  ran»  instances  spontaneous  recovery 
takes  ])lace,  j)erhaj)s  because  of  the  gradual  disap|)earance  of 
deposits  ujMHi  valves,  <U'  the  stretching  of  healthv  valves,  or  the 
retracti<Mi  of  dilated  orifices.  With  the  nec<'s<arv  re<t  of  binlvand 
mind,  and  an  frj^jn'ojtrltiff  ino'h'  of  /iff  \\'[\\v  whir  lesion^  of  the  heart 
may  be  survived  fordeca<les.  All  /VA////  f//x/v/xrxand  in  women  y>/vr/- 
nmn'jf  readily  induce  cardiac  weakness  and  derangement  of  com- 
pens;ition.  Valvular  lesionsof  the  heart  accpii red  in  childluxwl  are 
atten<led  with  the  danger  of  d<Tan<reinent  of  c(>m|)en>atiou  at  the 
jH^rifMl  of  puberty.  Sufferers  fnjm  valvidar  heart-4lisease  are  but 
rarelv  attacke<l  by  jniJinonnrji  tiihrri*ul(u<is}     An  exception  is  con- 

*  This  statement  woiiM  seem  to  r«Hjiiire  m<Mlitication.  While  pnlrnrniarv 
tiiberciihwis  may  J>e  less  c^nnmon  in  ass^xiatioii  with  valvular  diHeane  of  the  heart 
than  with  other  eonditionn,  it  can  .•icanvly  U'  ^^'lid  to  lie  rare.  The  suhject  w«Mild 
ap|)ear  to  be  worthy  of  further  inventij^ation. — A.  A.  E. 
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pulmonan'  stenosis,  in  connection  with  which  pulmonan' 
8  occurs  frequently,  prolmbly  in  c<ms4»(juence  of  in:- 
rition  and  diminished   resistiui<*e  <»n   the   |Kirt  of  the 

tietlt. — There  is  no  remedy  Jor  vahulnr  dUtnm'  af  the 
late  saline  baths  have  been  much  employed,  es]MH*iaIly 
auheim  ;  hut  n»(»overv,  even  under  then*  con<litions, 
'  exceptionally.  The  j^reatest  imjxirtaner  in  the  treat- 
latient  suflerin^  from  valvular  disi»ase  sliouM  he  place*! 
i  phsrsical  and  psychic  mode  of  life,  and  u|M>n  a  light  and 
18  diet,  esiNM'ially  a  ju<licious  milk-diet.  Me<lieainents 
re8<Til)ed  only  when  tlireatening  symptoms  aris<'.  Mo>t 
weakness  of  the  h<*art-museh*  and  deraiijremeiit^  of 
>n  nuist  be  corrected,  in  a<rcordanc*<'  with  the  rules  hiid 
page  23  and  24.    Digitalis  is  tlie  most  trustworthy  agent. 

CONGENITAL  HEART-DISEASE. 

lie  AlteratioilS. — Congenital  lesions  of  the  heart  are 

f  cardiac*  dis(»as<'.    The  condition  mo>t  eommonl  v  fonn<l 

stenosis  of  the  pulmonary  orifice.     Lesion^  of  the  tri- 

esi^Hjially  thos(»  of  the  valves  of  the  h'ft   sid<*  of  th<' 

musually  nin*  occurrences.     Congenital   hrart-le^ions, 

t  onlv  involve  the  valves  and  c»rifi<*es  of  tlir  heart,  hut 

)  give  rise  to  patency  of  the  foramen  ovale,  to  deficiency 

luricnlar  and  the  interventricular  septum,  to  patency, 

nenrysmal  dilatation  of  the  duct  of  Botal,  or  to  transpo- 

great  vessels,  the  aorta  arising  fnun  \\\v  right  and  the 

rter\'fn»m  the  left  ventrich'.     Freciuentiv  mwrnl  mn- 

\H  of  the  heart  exist  in  aMitcintinn  ;  <>|MH-iallv  with  |nil- 

)si8  the  fonimen  ovale  an<l  tin*  du<*t  of  Bot:il  not  ranlv 

ions,  so  tiiat  the  IiIckkI  may  \Yd<<  from  th**  right  into  the 

nd  from  the  aorta  through  th<'  duct  ui  Uotal   into  tIm* 

rterv.    Naturally,  such  persistence  of  frtal  ciniilatory 

•cessarv  even  when  the  iiulnionarv  (irificc  is  not  uhinIv 
#  I  • 

Hit  entirelv  c1os<m1. 

f. — Nothing  cletinite  is  known  as  to  the  can><'<  of  coii- 
18  of  the  heart.  Among  some  that  have  Immii  in«ii- 
rchic  disturbances  and  injuries  during  pregnancy,  articular 
luring  pregnancy,  sirphilis,  and  consanguinity  in   tlx- 

tinies  several  children  in  tlic  same  family  have  hem 
ngc^nital  lesions  of  the  heart.  Kx|Mrience  ha-  -how n 
fer  more  eommonl  if  than  (/iris,  Mo-t  (V<MjUentIy  the 
lears  to  be  a  defect  in  the  development  of  the  heart, 

organ,  by  reason  of  the  nnmeron<  <'lianLres  in  >ha|)»* 
h  it  passes  <luring  fetal  life,  a|)|)ears  to  Im*  |»arti<'ularly 
times  other  developmental  defects  have  hern  ol»-erve(l 
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in  association  with  congenital  lesions  of  the  hcnrt ;  for  instance, 
harelip,  club-foot,  congenital  deaf-inntism.  In  other  inHtanoes 
the  condition  may  be  the  oouseoiience  nf  fetal  endocarditis,  to  which 
the  right  heart  is  the  more  predisposed  during  uterine  life,  because 
it  receives  the  blixxl  arterialized  in  the  placenta,  and  to  a  certain 
degree  assumes  the  functions  ktcr  taken  up  by  tlic  left  ventricle. 
Symptoms  and  Diagnosis. — Congenital  lesions  of  the  heart 
may  Ik-  unatlcndcd  ivitli  syniptonis — lulmit  congenital  hciirl-tliitenKe. 
A  mong  the  appreciable  mun- 
ifcHtations  are  congenital  cya- 
nosis and  local  cardiac  altera- 


'  'onjctiiVo/cynnojtwischar- 

acicrized  by  a  blnish-red,  at 

times    almost    blackish-hlue, 

•lonilioii  of  the  skin  and 

mucous  membranes,  so  tliat 

the  ciuidition  lias  been  named 

mnrhm  .-.vruh-UH.     Obviously 

llic  iiiiiKiimnce  is  the  result 

(if  (h'tirieiit  oxidation  of  the 

IiIihhI  ;  |mssil)ly,  however,  the 

luiiisiiiillv   large    niimlier  of 

nd  l)I..r.il-c..r|mscles  and  the 

liirtrc  jiinc.imt  of  hemoglobin 

alsu  miiy    (■(.iilribiitc  to    the 

ri-siilt.     Not  rarely  children 

witiirririjjruital  lesions  of  the 

If  ivMis.'itiilii.n   take  pla.-e, 

.-..s,,iv„.,„-  rr.>m  t!,e  begin- 

'-1S  ;.i>|.,-i,r-  .,i.ty  on   crying, 

virtiun.     The  iips  and 

■i'i|iie]illv  iirtiji'ct  uiark- 

■\'  tlie    li,..,.,-:   and    t.H-s 

l^'.I    lik..  dnim-Mi.-ks— 

line  X\„T.-  i-  ii  tendency 

"■  l-mmial   i-l.,).,,.,...     The 

rr.addvrr.,Mi  .■.,1,1  an.l  prefer 

.rv  av.ml    i,|;,y  wi||,    ,||.,se.jf 

|«Llj)iiiiti,.t.  ,,(■  (Ik-  |„,,ri  and 


"I'l"/' 


th.' 
edi 

rxhil.it  ,w<nli;.r  alt.nitinns. 
,lrum-^M:  f. ••,■■'■' ^V^-i-  7). 
to  frost-biti'  aii'l  ioHariiniiil 
skin  fi-eU  c^d,  an.i  H..'  pali- 
Ih.-  neighb..Hi.«>.l  of  ll...  >|. 
their  ..«n  age.  as  they  s.lti; 
sh,.rln.-.-s  of  breath,  and  llie 
and  menlallv  mir.-si«.iiHvc. 

The  /'«-"/  .■nr.lin.-  „//rr«'i.ws  .l.-|H.nd  n|>. 
congenital  h.art-loi.m.  In  th.'  pns.n.i- ..I  . 
stenosis  a  ^vst-.lie  mnnnur  is  a.i.hl.l.'  over  I, 
and  dilatation  an.l  l.v|..Ttro|.hy  of  the  ntrht 
Patulousn.-ss  of  the  f..rai 
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iivale   and   .leticien. 
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r  the  interventricular  septum  can  never  be  recognizee! 
Qtv.  At  times  extended  presystolic  or  Kvstolic  miir- 
udible  over  the  Innirt.  Clianges  in  the  duct  of  Ik)tal 
to  been  insusceptible  of  diagnosis. 
icipal  dangers  from  congenital  lesions  of  the  heart  con- 
meHH  of  the  myocardium  and  HianiHy  an<l  in  the  cast^  of 
pulmonar}'  stenosis  in  pnlmonary  inbercidoHiH.  Most 
congenital  heart-disease  do  not  survive  the  fourteenth 

Bis. — The  prognosis  is  nnfftTorable  in  accordance  with 
en  said.     Recovery  is  out  of  the  question. 
ent — The  treatment  is  the  same  as  that  of  acquired 
ie  heart. 

AMMATION  OF  THE  ENDOCARDIUM 
(ENDOCARDITIS). 

brms  of  endocanlitis  have  lK*en   distinguished,  and 
een  designate<l  ulcerative^  verrucoHe^  an<l   contnirtinf/, 
nd  verrucose  endocarditis  arc  due  to  the  uctivitv  <»f 
the  same  microorganisms  may  give  ris<'  to  the  out?  or 
ietv.    Transitional  and  mixed  forms  arc  al>o  (ibsrrvcd 
ically  and  clinically.     Contracting  eud(K*arditis  l('a<ls 
^,  contraction,  and  frequently  also  to  ctilcificatiou  of 
ium,  and  is  often  th(?  sc»quel  of  a  pn'cxisting  vrrni- 
litis.     In  other  instimccs  it  (h'velops  indc|H'n<l(ntly 
iticm  of  senility,  and  often  in  association  with  art(Ti<»- 
ccessive  physical  activity,  excessive   use  ol'  alcohol, 
le  of  the  kidneys,  gout,  and  diabetes  also  an*  causes. 
inction  from   uhrerative  and   vcrnicos<*  endocarditis, 
g  variety  pursues  a  chronir  cfntrse^  so  that  it  hji>  l)ccn 
JO  chronic  emlo(*ardifis.     It  constitutes  the  most  coin- 
cause  for  ralvular  irMioiiM  of  the  Junrt,  and  it  exliii>ils 
ncy  to   iKH'ome  agjiin  acute,  wIm'u   it   is  <lesi<rnated 
fading  endo(*arditif<, 

ULCERATIVE  ENDOCARDITIS. 

— Ulcerative  endocarditis  is  most  conirnorijy  the 
n»existing  wound-infection.  Then,  it  i<  not  rare  in 
)f  infectioiui  diseases.  At  times  a  causative  factor  is 
md  under  such  conditions  the  <lesiL^n:itioii  rn/jiff}- 
"ditis  has  been  employed.  In  this  catcirorv  |)rol>- 
90  the  instances  in  which  exposure  to  cold,  excessive 
by,  and  psychic  disturbances  hav(*  heen  as^i<:ne(|  as 
•s. 

d'tn/ectioTM  it  should  especially  he  iiienti<»n«'l  tli;iT  ul«'«r- 
18  not  rarely  develops  in  associjition  witii  j,u*rj,rrni  j\  >•,,-. 
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Further,  the  smallest  wound  is  sufficient  to  afford  entrance  for  bacteria  into 
the  blood  and  to  the  endocardium.  In  this  connection,  not  only  external, 
but  also  internal,  wounds  must  be  taken  into  consideration;  for  instance, 
those  of  the  mucous  membrane  of  the  digestive  apparatus.  Among  in/ec- 
iious  <linciiK€)i  ariite  articuhr  rheumnfi^m  especially  is  a  frequent  cause  of 
ulcerative  endocarditis.  Amon^  the  acute  exanthemata,  ncariet  fever  is 
of  especial  imiM)rtancc.  Of  late  ulcerative  endocarditis  has  been  observed 
a  number  of  times  in  the  sequence  of  gonorrhea.  In  cases  of  cnjpfogenefic 
ulceratice  eniiortirditls  the  tonsils  may  often  be  the  portal  of  entry  for  the 
bacteria. 

P^.xpericnce  has  shown  that  women  are  more  commonly  attacked 
bv  ulcerative  endocarditis  than  men.  The  disease  is  rare  in  chiM- 
hood.  It  occurs  most  commonly  between  the  twentieth  and  the 
fortieth  vear  of  life. 

Anatomic  Alterations. — The  first  changes  in  ulcerative  en- 
docarditis consist  in  a  dcpittiit  uj)on  the  en<iocardium  that  is  com- 
])osc<l  princijnilly  of  masses  of  bacteria.  Jf  this  be  detached,  a  loss 
of  tissue,  usually  sharj)ly  circumscribed,  becomes  ap|)arent.  Fre- 
(jucntly  fibrinous  masses  are  de|)osite<l  at  these  |M)ints  (endocarditic 
vegetations),  which,  as  a  rule,  are  less  abundant  than  in  cases  of 
vcrrucose  endocarditis.  The  lesion  of  the  endocardium  mav  lead 
to  peribnition  and  destruction  of  the  valve-structure;  or  it  mav 
irive  rise  to  :in  acute  aneurysm  of  the  valve  if  (udv  one  laver  <»f 
the  valve  is  destroved.  Phe  ul<*erative  process  mav  also  exten<l 
{i)  the  myocardium  and  L^ve  rise  to  ;in  acute  myocardial  ulcer. 
ShcMihl  sac<Milar  dihitation  (►!*  the  myoeai'dium  take  j)lace  at  su<'h 
a  |M)int,  :m  acute  aneurysm  of  the  heart  will   result. 

I  leenitive  endfuarditi^  nio-t  fre(jueutlv  attacks  the  valves  of 
the  heart,  e^|M'<*ially  tlio-e  of  the  left  si<le,  and  the  altcr.itions 
involve  the  lino  (»f  <'I<»sure  of  the  valves,  it  attacks  the  tendinous 
conU,  the  jiapillary  mii>clc>,  and  the  mural  en<locardium  nnich  l<\*s 
(•(►mmonlv.  At  time<  several  valve-  are  involve(i  simultaneouslv, 
both  upon  the  ritrht  and  up<Mi  the  left  >i(|c. 

rile  mo-t  frecjueut  e\<'itiuL'^  aL'^eiit  of  ulcerative  endocarditis  is 
the  staphvloc<M'cu>  pv(>iLrene-  aureu-  and  the  >trepto<'<>ceMs  |)voo;enes, 
althoULdi  a  number  of  <»tlier  bactei-ia  have  been  isolated  from  the 
endo<'arditi<"  inflammatory  areas,  at  times  -pcM'ific  bacteria,  such  as 
p>noco<*ci  and  tvplioid-bacilli. 

Fh'crative  endocar<litis  is  cliaracterize<l  bv  a  LTrcat  tendenev  to 
the  development  of  hm-ft  rial  t  tnho/lKiii.  Small  mas>es  of  bacteria 
beconie  <letaehed  from  the  iuilatned  en<lo<'ardium,  an<l  are  carried 
throuirh  the  arterial  bl<MMl-<iirrent  into  the  most  diverge  orir:ins, 
where  thev  become  lodged  in  the  smaller  blcMxI-ve^sels,  tbrmiu^  at 
first  a  j^nivish  or  ^niyi>h-white  <*enter,  surrounded  bv  a  zone  of 
hyjMTemia.  Soon,  however,  infiammation  and  >up|)unition  are 
sujHTadded.  Fre<|uently  the  intlividual  (jrirans  contain  numerous 
end>oli  and  foci  of  su|)puration,  and  only  few  vis<*era  escape  this 
coniplinition. 
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toms  and  Diagnosis. — Ulcerative  endocarditis  is  only 

\  of  diagnosis  when  in  addition  to  a  septic  ^neral  condi- 

)f  a  valTQlar  lesion  of  the  heart  are  also  present.    As  long 

iac  valve  remains  functionally  com|>etent  only  the  general 

can  be  recognize<l.    This  at  times  pursues  a  course  sug- 

tjfplioid  fever  (continued  fever,  dry,  coated  tongue,  dis- 

lomen;  roseola,  splenic  enlargement,  diarrhea) ;  at  other 

Is  followed  by  elevation  of  temperatun*,  lasting   for 

irs,  and  rc^curring  with  a  certiiin  degree  of  regularity, 

)  enlargement,  raise  a  suspicion  of  intermittent  fever  ;  or 

purative  inflammation  oi^curs  in  one  or  more  organs, 

»ther  with  possible  chills,  are  due  to  bacterial  emlx)]i. 

•tful  cases  it  is  especially  important  to  look  for  emboiie 

in  the  skin,  the  mucous  membranes  (of  the  mouth,  the 

,  and  the  retina.    In  these  structures  hemorrhages  may 

y  observed,  in  which  the  bacterial  plug  may  be  recog- 

white  center.     Further,  roseolous,  scaHatiniform,  and 

iptions  also  occur  upon  the  skin. 

3  of  doubtful  diagnosis  a  physician  trained  in  bacteriologic 
Id  examine  the  stools,  the  urine,  and  the  hUxxl  of  the  rcwe-s|>ota 
ice  of  typhoid-bacilli,  or  the  blo(j4i  for  malarial  plasm<Klia.  In 
•ative  endocarditis,  on  the  other  hand,  it  is  not  uncommonly 
•tain  pyogenic  cocci  from  the  bl(M)d. 

vular  alterations  as  may  be  presc»nt  will  manifest  them- 
docardial  murmurs^  which  are  mostlv  svstolic  aud  less 
liastolic  in  occurrence.  To  these  dilatation  of  the 
e  superadded.  The  disease  usually  pursue?^  too  raj)id 
hyjM'rtrophy  to  develop. 

ly  take  place  within  three  days.  At  tim<*s.  however, 
s  protnicte<l  for  months.  Recovery  is  scareely  to  Im» 
Life  is  terminate*!  either  with  progressive  failure  of 
in  consequence  of  secondary  suppuration,  or  of  ernl)(»- 
nportant  cerebral  vessel. 
^is. — The   prognosis   is   almost   unexeeptiouably   un- 

jnt. — A  nutritious  liquid  diet  shouhl  be  preserilxMl 
3n  with  egg,  coffee,  t<»a,  wine),  an  ice-bag  i>  kept  m|»- 
ously  to  the  preeonlium,  and  digitalis  is  |)res(ril>e(l  to 
id  slow  the  action  of  the  h(»art  ;  the  last  ni.iy  br  coni- 
>enzoic  acid  and  camphor  when  a>thrna  is  jircsent. 
rid  and  quinin  have  also  been  ein])l<»ye(l  tor  the  pnr- 
•oying  the  bacteria  uiK)n  the  enchM-anliuin. 

VERRUOOSE  ENDOCARDITIS. 

'. — Verrucose  endcxranlitis  is  <'anse(l  hy  tlir*  same  bac- 
eerative  varietv.  Whv  in  the  one  instanee  tlie  (ii-e:ise 
'errucoee  type  and  in  the  other  th<'  iileemtive  tyjx-  is 
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not  definitely  known.  Infectious  diseases  of  all  kinds  arc  the  most 
common  cause  of  the  disorder.  Among  the  most  conspicuous  of 
these  are  acuie  articulur  rheumatism  and  in  chihlhood  scarlet  fever. 
Debilitating  diseases  (carcinoma,  pulmonary  tuberculosis,  chronic 
nephritis)  also  favor  infection  and  inflammation  of  the  endocar- 
dium. Exposure  to  cold  and  injury  further  act  as  etiologic  factors, 
although  these  must  be  considered  only  as  conii%viory  causes  favor- 
ing infection  of  the  endocardium.  Exi)erience  has  shown  that  verru- 
cose  endocanlitis  occurs  more  commonly  in  men  than  in  women,  and 
especially  between  the  twentieih  and  the  fortieth  year  of  life. 

Anatomic  Alterations. — The  characteristic  alterations  of 
verrucose  endocarditis  consist  in  thrombotic  deposits,  endocarditic 
Tegetations,  uiK)n  the  inflamed  areas  of  the  endocardium,  which 
not  rarely  in  appearance  resemble  an  extensive  cock's  comb,  cauli- 
flower, or  condyloma.  As  a  rule,  the  endocarditis  involves  the 
valves,  the  vegetaticms  being  situated  at  the  lines  of  closure.  The 
mitral  valve  is  attacked  with  e.s|x»cial  frequency.  Inflammation 
of  the  pulmonary  and  tricuspid  valves  is  uncommon.  As  may  be 
understood,  the  vegetations  are  ea)>able  of  interfering  with  the 
function  of  the  affected  valves  and  inducing  the  manifestations  of 
a  valvular  lesion  of  the  heart.  In  the  further  course  of  the  morbid 
process  organization  of  the  vegetations  takes  place.  Thickenings 
occur,  even  c^ilcirtcation  of  the  valve,  with  contraction  and  adhe- 
sions, and  the  valvular  lesion  becomes  a  permanent  one. 

Bticteria  can  frequently  be  demonstrated  in  the  vegetations  only  by  cul- 
ture-methods. When  the  vegetations  have  existed  for  some  time  bacteria 
are  no  longer  present. 

A  frequent  complication  of  verrucose  endocarditis  is  constituted 
by  emboli,  which  result  from  the  disintegration  of  endocarditic 
veg(»tations.  These  do  not,  as  a  rule,  excite  inflammation  in  the 
aff(^*ted  organ,  because  they  do  not  contain  bacteria  or  contain 
them  in  too  small  number,  but  they  give  rise  to  the  manifesta- 
tions of  ail  emi)olic  infarct. 

Sjrmptoins  and  Diagnosis. — Verrucose  endocarditis  can  be 
recognized  only  from  the  development,  in  the  course  of  days  or 
weeks,  of  the  symptoms  of  a  valvular  lesion  of  the  heart,  most  fre- 
quently thosi^*  of  mitnil  insufficicMiev.  In  the  condition  last  named 
a  systolic  murmur  Hi*st  a))]>ears.  (iradually  dilatation  of  the  right 
8i<le  of  the  h<»art  is  superad<led,  and  finally  the  pulmonary  second 
sound  becomes  accentuated  and  indicates  hypertrophy  of  the  right 
heart.  At  times  elevation  of  temperature,  palpitation  of  the  heart, 
a  sense  of  constriction,  and  irregularity  of  the  pulse  appear ;  but  fre- 
quently the  dis<*ase  <leveloj>s  fjnite  insidiously,  aiul  is  recognized 
only  by  thorough  and  re|>eate(l  examinaticm  of  the  heart.  If 
emholi^m  (lev<'lo|)s,  the  sym))toms  described  on  pages  42  and  43 
make  their  appearance. 
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OSis. — If  vemicose  endocarditis  has  given  rise  to  a 
sion  of  the  heart,  this  usually  persists  for  the  remainder 
1  is  attended  with  all  of  the  dangers  that  have  already 
rioned,  esjiecially  derangements   of  com{)ensation   and 

lient. — The  treatment  is  the  same  as  that  for  ulcerative 
is  (page  49). 

THROMBOSIS  OF  THE  HEART* 

r. — Fibrinous  depoei to  upon  the  endcM^rdiuin  take  place  when 
ium  ifl  diiteaaed,  and  in  conHequence  has  IcjHt  ito  capability  of 
the  fluidity  of  the  blood  in  the  cavities  of  the  heart.  t\u^ 
injunction  with  inflainuiationH  of  the  endocardium  and  with 
tes,  HO  that  a  distinction  can  be  made  between  inflnminaU/ry  and 
mubosis  of  the  heart,  blowing:  of  the  bUxKl-current  favors  the 
'  thrombi.  Whether  a  morbid  tendency  of  the  blood  to  the 
'  Abrin  occurs  or  not  is  doubtful. 

e  AlterationB. — Cardiac  thrombi  form,  besides,  urH>n  inflamed 

special  frequency  near  the  aj>ex  of  the  heart,  in  tlic  ventricles, 

incular  appendages.    They  vary  in  size  and  form.     At  times 

masses  are  lodged  between  the  fleshy  columns,  occupying  their 

ore  or  lens  completely;  at  other  times  the  thrombi  are  sus- 

(lender  pedicles  in  the  cavity  of  the  heart — so-called  trtie  cardiac 

ncommon  variety  of  cardiac  thrombus  is  the  globular  thrombus^ 

able  thrombus  of  roundish  shaf>e  in  the  auricle,  which  may 

iate  death  by  sudden  closure  of  a  venous  orifice.     At  times 

irgo  softening  in  their  interior,  and  then  they  may  contain  a 

wn  or  pus-like  fluid.     Cardiac  thrombi  are  ditterentiated  from 

fibrinous  deposits  by  the  fact  that  they  arc  tougher,  rather 

or  grayish-red,  and  adherent  to  the  endocardium. 

I  and  Diaffnofis. — The  symptoms  of  cardiac  throml>osifl  are 

ve  nature  that  even  under  the  most  favorable  conditions  the 

>nly  be  suspected  with  a  certain  degree  of  probability.     .\t 

manifestations  are  entirely  wanting — lattnt  rmdinr  fhro/nboitin. 

inces  signs  of  weahienn  of  th^  heart  become  more  an<l  more 

n  still  other  instances  fragments  of  thrombus  b<'come  broken 

heir  way  as  emboli  into  the  distribution  of  the  pulmonary 

,e  aorta,  respectively.     Sudden  d^afli  is  possible  as  a  result  of 

ardiac  orifices.     At  tim(»s  signs  of  ronj<trirtioti  of  a  cardiac 

when  a  thrombus  merely  obstructs  but  <loes  not  entirely 

•ifice. 

— The  prognosis  is  more  favorable  in  cases  of  inflaniniatory 
)f  marantic  cardiac  thrombi,  for  in  the  former  the  <-on(iition 
nvolution  t^i  a  certain  degree,  whereas  in  the  latt»r  there  i-^ 
^ased  growth. 

. — The  treatment  is  purely  symptomatic,  and  should  be 
(t  individual  prominent  symptoms. 
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HI.   DISEASES  OF  THE   PERICARDIUM, 


INFLAMMATION  OF  THE  PERICARDIUM 

(PERICARDITIS)  ♦ 

Etiology. — Like  most  inflanuimtions  in  human  beings,  inflam- 
mation of  the  poricunlium  also  probably  results  only  when  bacteria 
capable  of  exeitinj^  inflammation  have  gained  access  to  the  peri- 
eartlium.  In  addition  to  the  usual  exciting  agents  of  suppuration 
(Streptococcus  pyogenes.  StaphylociK'cus  pyogenes  aureus  and  alhus) 
specific  bacteria,  especially  tubercle-bacilli,  also  act  as  etiologic 
factors.  The  agencies  otherwise  mentioned  as  causes  of  the  dis- 
order have  only  the  signiticance  of  contributory  and  accessory 
injinencvM  for  the  infection. 

Inflainination  of  the  pericardium  occurs  mast  frequently  in  the 
sequence  of  infectious  diseases.  The  most  prominent  position  in 
this  connection  is  o<*cupicd  l)y  (iciife  articular  rheumatism^  which 
not  nircly  gives  rise  at  the  same  time  to  end(x^rditis  and  peri- 
canlitis.and  even  also  to  myocaniitis.  Exposure  to  cold,  injuries,  and 
debilitating  diseases  K-hronic  nephritis,  carcinoma,  long-continued 
sn])purati<)n,  -corbntn-,  j)nrpnni,  leukemia)  likewise  favor  infection 
of  the  pcri<anliiiin.  At  times  the  condition  arises  by  extension 
t'rorn  contiguous  inflammation.  Pericarditis  is  assm^iated  with  espe- 
cial frc<juen<  y  with  ]ett->ide«l  |>lenrisy.  In  some  instances  peri- 
can  lit  i-  <HMur-  after  preexisting  disease  of  the  pericardimn  of  other 
natun-  :  ilni-  at't«r  can-in. una,  san'oina,  tuiierculosis,  and  gumma. 
At  tinic^  no  can^«'  \\li:it«'Vrr  i«-  cliciiabh — sjinufniHous  pericarditis* 
Under  -nch  cMinljtiiUi-  tin-  <li-ca-(^  i<  ot'icn  tuherculous.  The  in- 
te<tion  i-  rnj:rn«h  rt'<l  w  ith  c-prcial  tVcijnmcv  by  tuberculosis  of 
the  tnichcolu-on.'hial  lymphatic  ^laniN.  Kxperience  has  shown 
that  intlannnati«»n  ot"  the  p<ricardinin  <M*«an>  most  frequently  in 
//*'/',  and   at    tlu'   f>'-'<f   jf  nml   nj   hj,. 

Anatomic  Alterations. — Acinnlinirly  a<  peHcanlitis  is  at- 

tcn«ied    with    the  (ie\  eloptnent  ot'  a   tihrinon^  or  a   Hnid  exudate, 
a 'li-'tinction   i-   niaile   between  i*' rim,*!  ihs  sh-i-n  ^^Inj  pericarditis) 

It'  rfi't' iifitis  ftni'tn'i'     (  It*  '-inr rif itis  irif/t  t  ft i/sfnn  \ 

In  ;"■••/.•/•/•«/.'.'/.>'  sif-'t  s.  txhriiftsn  «»/'•»/ or  fiftriu'tHs  jteri carditis) 
the  snrt'ace  ot"  the  jx  ricanbnin  i^  at  tir-t  tonnd  to  be  tlull,  as  if 
rnoi-ten»  d  witii  va]x»r  an«l  covered  with  a  tiiin,  veil-like  fibrinous 
menil»rant.  which  can  be  d<'tailu'd  \Nith  a  knife.  I^ueath  this 
the  jHricanlial  li<^uc  ap|M'ar*i  nHhlcnetl.  The  tibrinon<  membrane 
irradnallN  lMH'ome««  liiitkcr,  mon*  o|vh|nc,  mon*  ih^  ply  yellow,  and 
in  con^etjut  ncc  of  the  mo\t»ments  k^^  the  layers  i^f  the  |Mri<»anlium 
ui>on  one  another  the  *»nrl*acc  acipiin**  an  irn^irular,  n>Ui:h,  and 
iwpillarv  ap|H'aranoc.  by  reason  of  which   the   terms  villoui<  hearty 
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\m  {cor  vUlosum  8,  tomentosum)  have  been  employed.  The 
i  of  such  a  heart  has  also  been  compared  with  that  of  a 
a  honeycomb,  of  the  fourth  stomach  of  ruminants,  or  of 
es  of  buttered  bread  that  have  been  separatoil.  As 
urinous  pericarditis  involves  simultaneously  l>oth  peri- 
ad  epicardium.  Only  rarely  is  one  of  the  layers  of  the 
n  alone  inflamed.  In  accordance  with  the  extent  of 
mation  a  circumscribed  (loccU)  and  a  d^use  (toted)  peri- 
i  distinguished. 

ditia  humida  (pericarditis  with  effunion)  usually  develops 
inous  pericarditis,  the  formation  of  a  fluid  exudate  being 
[  to  the  deposition  of  fibrinous  coagula.     If  the  inflam- 
i  is  deficient  in  cells  and  still  to  a  certain  <legree  trans- 
condition  is  described  as  serous  periairditbi  or,  more 
serofibrinous  pericarditis.     Under  other  conditions  the 
embles  the  pus  of  an  ordinary  abscess — purulent  peri- 
fyopericardium.    Finally,  the  effusion  may  be  bloody — 
i  pericarditis.    At  times,  in  consequence  of  the  prt^sence 
tive  bacteria,  putrid  decomposition  takes  place  in  a 
fusion — putrid  pericarditis.     This  occurs  especially  as 
septic  influences ;  for  instance,  puerperal  fever.     The 
%uid  exudaie  may  excee<l  three  liters,  so  that  the  j)eri- 
i)ears  tensely  distended,  and  when  punctunul  the  fluid 
a  stream.    It  is  worthy  of  note  that  the  heart-mus(de, 
'  its  weight,  sinks  in  the  exudate,  and  that  esjR'cially 
contiguous  to  the  peric»ardium  exhibit  inflammatory 
Microscopically  such  portions  are  found  to  participate 
nmatory  process. 

tis   but   rarely  undergoes    recovery   without   heaving 

n  the  pericanlium.     Of  .sulK)nlinate  iinp<>rtiin(!e  are 

ickenings  of  the  epicanlium — tendinous  ttpofj<^  mncnlre 

!6ir26P,  also  designated  insulie.     Frccjuently  connective- 

ons  take  place  between  the  two  layers  of  {XTic^anlium 

si/nechice  or  adhesions).     These  somc^times  cause  (^om- 

ition  of  the  pericanlial  cavity — ohlitemtio  s,  coum'tio 

At  times  the  synechia?  contiiin   ins})issiit(Ml,  ch^M'sy, 

remnants  of  the  fluid  exudate.      In  nirc  cases  alnmst 

?art  appears  to  be  enclosed  in  a  calcan'ou^  <a|)snle. 

inflammation  extends  from  the  jXTJcanlial  cavity  to 

ac^  of  the  pi»ricardium — fxtmud  pericarditis.     I  "n(l<r 

ns  also  connective-tissue  adhesions  inav  f'onn  in   the 

lie,  and  these  may  surround  the  larL'^e  arteries  and 

runks  of  the  heart,  and  |)ossil)ly  hind   the  |>eri<*ar- 

sternum  and  to  the  vertebral  eohnnn.     Sueh  altera- 

sen  designateil  indurative  or  Jihrous  mfdinHtinnptri- 

a8« — Pericarditis  can  be   recognized  only   from  the 
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physical  allfrtitioiui  in  the  heart.     Constitutional  symptoms  are 
wanting  or  are  only  of  indefinite  nature. 

Fibrinoim  pericarditig  i»  disclosed  by  the  occurrence  of  a  perl- 
cwditlc  Mction-monnnr.  This  is  characterized  by  its  superficial, 
rasping  character,  by  not  being  contined  strictly  to  the  cardiac 
phases,  and  by  usually  exhibiting  numerous  interruptions  which 
are  dependent  upon  the  movements  of  the  auricles  and  the  ven- 
tricles. Jt  is  at  times  so  loud  that  it  can  be  felt  with  the  hand 
as  pericardieU  friction  or  affricius  pei-icurdiacun,  and  that  the 
patient  may  himself  be  conscious  of  its  presence  in  the  thorax  as 


■lliwU.>n  i.t  II.I-  ■[-■<.lK.ni.    Vfm  ■  |.li..i..Kr>ii.h  i|h.ix„i,bJ  ol«erv«tl«n.  Zurich  c\\a\r\. 


II  riibliiiitr.  I'i'rii-iinlial  frirtion-inurnnirs  are  usually  confined  to 
the  finii  "f  (iiniiiic  dnhu-ss,  itr  thcv  an'  iliftiiscd  in  any  event  for 
but  It  Mhnrl  clistjiTic-  b.vi.it.l.  Tlu'v  an>  inti-n^ifiod  l)v  the  pressure 
of  til.-  Mt.tli.wr..|w.  Tlirir  intfii.-iity  Viirics  also  with  the  position 
(if  (lie  Irndy,  and  i-*  imriii-id  jis  a  rule  by  ovor-i  noli  nation  for- 
wiinl.  I''n'<jii'-iitly  |MTii:irdiiil  friction-niurmurs  arc  audible  for 
davM  luiij  u.-i'ks  ;  at  liriir>.  Iiowi'Vct,  li>r  only  a  fi-w  hours,  because 
lb.'-  irillaiuiiiatiiiii  is  ^.ii.ntiiiio  i.f  l>ut  >hi*rl  dnrati.m. 

I'rrii-iinliUM  will,  (lol'l  •jl'iwo.t  tir>l  bads  Id  increase  In  ds*  and 
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sliape  of  the  anea  of  cardiac  dnlnoM.  This  is  induced 
on  of  the  pericardium  by  the  fluid.  The  area  of  car- 
ts is  inerea8e<l  both  to  the  right  and  the  left,  and  fn>m 
nwardy  and  at  the  same  time  it  assumes  the  shai)e  of  a 

diagnosis  it  is  important  that  frequently  the  area  of 
ness  extends  to  the  left  beyond  the  apex-beat,  because 
1  the  pericardial  cavity  is  distributed  to  the  right  and 
yond  the  borders  of  tlie  heart.  Qradoal  disappearance 
-beat  in  the  course  of  the  disi'aM.*  is  likewise  a  valuable 
ie  layers  of  exudate  gradually  increasing  in  thickness 
k1  upon  the  anterior  surface  of  the  heart,  and  the  heart- 
times  the  more  deeply  submerged.  In  consecjuence 
in  the  intensity  of  the  heart-sounds  also  takes  place. 

rmptoms  of  more  subordinate  Hi^rnificance  may  he  mentioned 
ng  of  the  precordium  in  consequence  of  preHsiire  exerted  by 
aJ  exudate  and  inflammatory  paresis  of  the  intercostal  mus- 
ineous  edema  in  the  precordium,  the  latter  resulting  from  the 
ma. 

najority  of  cases  jK'ricardial  friction-murnuirs  are  on- 
n  addition  to  signs  of  accimnilation  of  fluid  in  the 
,as  usually  l)esides  flui<l  effusion  fibrinous  inflammatory 
^  presi»nt.  Friction-murmurs  are  absent  only  when 
[1  effusions  have  been  |)oure<l  out,  because  then  a 
an  each  other  of  the  layers  of  the  jwriejirdium  is 
Such  murmurs  appear  only  when  a  [)ortion  of  the 
3  has  undergone  absorption. 

onal  symptoms  may  l)e  entirely  wanting  in  eases  <»f 
I  of  the  pericardimn.  Frecjuently  irreiriihir  febriU» 
present.  Not  nirely  the  patients  eoniphiin  of  a  sense* 
3n,  of  pressure,  and  even  of  })ain  in  the  preeonlium. 
f  the  heart  appears  accelerated  and  irregular,  and  the 
is  conspicuous  for  its  slight  tension. 
lion  of  inflammatioti  of  the  |K*riear(lium  may  extend 
months. 

he  most  frequent  and  most  serious  comftJirtit'umH  is 

'ieaknesSy  with  symptoms  of  HUmn,  and  a  eonsi<lenible 

patients    die    in    consecjnenee    of    in(Tea>ing    (thtita, 

lyniH  of  the  heart,  for  instance   from  earele>sne.-s   in 

;  sitting  or  the  ere<!t  j)osture,  is  less  common.     \\ 

Ht(Uion8  due  to  prenjttire  of   the   pericardial    exudate 

)ring  organs  occur.     Thus,  there  may  Im-  unilateral 

eral  paralysis  of  the  recurrent  larynireal   nerve,  <()n- 

the   esophagus,   obstinate*    sin^niltus,   an<l    vomitinti. 

le  lower  lobe  of  the  left  lunir  i-^  eom|>re-:sed    until 

is  expelled,  with  the  development    of  diiliH^-^    on 

creased  vocal  fremitus,  and  bronchial  IjrcathiuL''.     At 
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timoH  the  inflammation  of  the  pericardium  extends  to  the  pleura, 
and  tlieii  pleurisy  is  superadded,  usually  leffr-sided.  Not  rarely 
attacks  of  accelerated  heurt-aetion  and  dyspnea  occur  which  may 
be  excited  by  physical  or  mental  exertion,  but  which  appear  also 
during  states  of  profound  rest. 

Rupture  of  a  pericardia/  effusion^  with  the  formation  of  an  external  or 
an  internal  pericardial  fittula^  may  be  mentioned  as  an  unusually  rare 
complicution. 

When  pericanlitis  terminates  in  recovery  a  morbid  hyperirrir- 
Utbilihi  of  the  myocardium  often  persists  for  a  considerable  time, 
an<l  whlt^h  is  manifested  in  a  marked  tendency  to  accelerated  and 
irregular  cardiac  action.     Among  the  residua  of  pericarditis  ten- 
dinoHH  spots  an*  unatten<led  with  symptoms ;  in  only  one  instance 
have   I   l)e(Mi  able  to  deU»ct  friction-murmurs  over  an  especially 
dense  and  thick  tendinous  sj>ot.     Pericardial  adhesions  also  are 
unatt<>iid(*<l   with  sym}>toms  so  long  as  they  do  not  affect  the  cir- 
culation  in   thr  ('(^ronarv  arteries  of  the  heart  and  the  movements 
of  tht»  heart-ninscle.      If  the  coronary  arteries  are  constricted  by 
a<ihcsions,  the  nutrition  of  the  my(H'ardium  must  suffer,  and  signs 
of  cardiac  witthnrss  and  stasis  appear,  to  which  the  patient  finally 
sut'cuinbs.     Adhesions  that   interfere  with  the  svstolic  movement 
of  the  ht'art  down  wan!  give  rise  to  systolic  retraction  in  the  region 
of  the  apt'.rJtrtit  with  the  systolic  shortening  of  tlie  heart.      This 
bee(»n\i»s  especially  marked,  and  involves  also  the  contiguous  tho- 
r:\cic  wall,  wlu>n   tlH»  aiH'X  of  the  heart   is  adhertMit  to  the   inner 
a'^pect  o(  the  chest,  and   is  capable  of  exerting  dirt^ct  traction  on 
the  chest -wall.      Indmuiflrr  infdlitsfinapcricarditij^   is  indicated  by 
an   inftrmlttrnt  insjnrttfnry  or  parad^wic  pulsr  and  inspiratory  dis- 
tati**n  <»;'  tilt  ct-rrictd  I'tlns.      Natiinilly,  these  art^   not  unequivocal 
symptom**,  tor  similar  manilc«»tations  are  st>inetimes  observed  also 
in    a^-^^H-iatitui    with    pcricanliti*-,   picnrisv.  ami    aneurvsm   of  the 
aorta.      Uoth  the  diminution   in  ^\/c  i\\u\  cvtMi   {\\c  <lisappearance 
%\\  \\\K'  piiUe  duriui::  in'-pij*:\tion  and  the  svui'hnMions  increased  dis- 
tct\ii.»M  of  ill,'   cervical  \cins   mav   l>e   txolainetl    bv  the   fact  that 
tl\c   a.Mta   .n\,l    the    \cna   ca\a   an*   ^urnMindisl    bv   adhesions,  and 
i\u  \v  limit  M   NevotncN   cn-^trict^sl   I>n    trillion   tliirinu:  inspiration. 

l>ia>5tu>sis.  \N  !h  nt  \cr  .  .  •  ,'  •*  r*  •  .  .-  .  .  -  fz/vare  beard 
u\^\  M>«ii^  )v  luMixl!!!-*  »n.i\  he  vli,i;^ii,w,  ,1,  lor  it  i>  i  xtnnielv  rare  for 
h.  n  •!  1  S.is^N  V.  ,\v-,-.-.'\r  vir\!u-N  in  ra^.  -  .>t'  Asiatic  cholera)  or 
X^'w  \  :i.-  i-*  iv\'.,  K.  v  ,'j  \\\y  jv,  iuM;\iiun\  t.»  ^  \,  ri^c  t.*  sy.ch  murrauRi. 
l\"  ..i;\l-.  il  !'u:vv.n'>»  ir.  i\  N<^  v^»n!^r.•^•,  J,  with  endocardial  and 
|^WurvHH»ncAui\j^I    /\i,»n.;!  js  ! -.vMniui'    ''.'.'. v.r^. 

I  ■    . •  ^■*  ■  '.    *'.    ■  ■   •,  ^ •  >    • 
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Iter,  but  louder,  because  the  dilating  lung  exerts  pressure  upon 
)f  the  pericardium  and  favors  their  rubbing  upon  each  otner. 
klso  be  increased  by  pressure  with  the  stethoscope,  and  they  vary 
Dtensity  with  the  posture  of  the  body. 

irieardial  J'riction-munnurs  occur  with  an  intact  pericardium 
ous  pleurisy  has  developed  in  close  proximity  to  the  pericar- 
lat  tne  movements  of  tne  heart  give  rise  to  pleural  triction- 
The  dependence  of  doubtful  murmurs  upon  respiration  may, 
aally  be  demonstrated  by  deep  inspirations.  If  the  breath  be 
3ep  inspiration,  the  pericardial  influences  are  suspended,  and  in 
'  do  not  appear  when  the  breath  is  held. 

presence  of  pericanlitis  with  effusion  there  is  a  possi- 
>nfounding  the  enlarged  area  of  cardiac  percussion-dul- 
lilatation  of  the  heart.  It  is  then  imiK)rtant  to  determine 
e  area  of  cardiac  dulness  extends  to  the  left  beyond  the 
which  is  indicative  of  the  presence  of  fluid  in  the  p'ri- 
id  whether  the  apex-beat  gradually  disapp(»ars  in  the 
he  disease.  When  pericarditis  with  effusion  is  present 
K)unds  become  faint  and  the  action  of  the  heart  is 
at  all,  visible.  Gerhanlt  has  further  called  attention 
lacement  upward  of  the  upjMT  limit  of  canliac  dulness 
ig  posture  in  cases  of  pericarditis. 

f  pleuritic  effusions  and  infiltration  of  the  median  hordfru  of  the 
re  rise  to  increase  in  the  area  of  cardiac  dulness  and  to  errors 
but  the  dulness  then  usually  assumes  an  irrejrular  shape,  and 
Uon  of  the  lung  is  present  bronchial  breath injr  is  audible. 

racier  of  the  effusion  can  b<»  <leterinin(<l  with  eertaintv 
jloratory  puncfrnr  of  the  pericardium  ;  otherwise  d(»- 
ust  be  placed  upon  the  results  of  clinical  cxfK'rience, 
'  that  acute  articular  rlieumati>in  is  usually  attended 
rinous,  septic  proceSvSes  with  j)urul('nt,  and  scorbutus, 
,  sarcoma,  and  often  also  nephritis,  with  hemorrhagic 

sis. — Pericanlitis  is  imder  all  circumstances  a  serious 
:en  the  cases  that  at  first  ap|)car  to  be  mild  may  w  itli 
«re  acquire  a  grave  character.  Of  irnat  importance 
n  to  the  prognosis  is  the  ctinffH/j/.  \\'lnlr  pericanlitis 
nee  of  acute  articular  rheumatism  is  usually  i'ollowcd 
the  prognosis  when  s(»ptic  factors  arc  o|M'rativc  is 
lore  serious,  and  in  the  presence  of  ncw-forniation>  it 
unfavorable. 

int. — All  varieties  of  ]><Ticar(litis  rcijuirc  the  same 
nent  (rest  in  beil,  easily  diircstiblc  diet,  c-perially  milk 
Further  than  this  the  treatment  will  vary  with  tlic 
the  exudate.  In  cases  of  flhrinouy  jfrricftnllfis  ,\u 
d  be  applied  continuously  to  the  pn'iMmiiiim,  .ind  it* 
T  marKed  dysjmea  be  ])resent  an  inj«(*ti(.n  ni'  niorpliin 
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B     Morphin  hydroehlorate  0.3  (4}  grains) ; 

Glycerin, 

Distilled  water,  each  5.0  (75  minims). — M. 

Dose:  0.5  c.c.  (8  minims)  subcutaneously. 

If  the  action  of*  the  heart  be  accelerated,  enfeebled,  and  irreg- 
ular, digitalis  should  be  prescribed  : 

H     Powdered  digitalis-leaves,  0.1  (1}  grains^; 

Diuretin,  1.0  (15  grains); 

Sugar,  0.5  (7 J  grains). — M. 

Make  ten  such  powders. 
Dose  :  1  powder  every  three  hours. 

In  cases  of  neroiLH  pencardiiiH  also  a  similar  course  of  treat-- 
nient  may  be  recommended.  From  sorbefacients  (potassium 
iodic!  iiitenuilly,  })otassium-iodid  ointment  or  iodoform-ointment 
by  inunction,  and  tinctun;  of  iodin  applied  locally)  no  grrcat 
measure  of  success  is  to  be  expected.  At  times  rej>eated  applica- 
tion of  an  ordinary  cantharidal  plaster  will  hasten  the  absorption 
of  the  effusion.  If  absorption  fails  to  take  j)lace  after  the  lapse 
of  weeks,  or  if  ]M'r]ia])s  after  the  fourth  week  the  amount  of 
eifusiiMi  inercasrs,  or  ii'  it  is  from  tiie  outset  so  extensive  that  death 
is  threatened  throuL^h  interference  with  the  action  of  the  lu»art, 
artilieial  evacuation  of  the  effusion  by  puncture  of  the  pericardium 
m:iy  Ix'  reeoiumended. 

Ptiriih  lit  nrrir(H'(/l(f/  rffnsidiis  slioJild  bc  evacuated  immediately 
by  opening  the  pericardium  with  a  knii'e,  because  exjK?riencc  has 
tauirht  that  ab^orptiou  e.iiniot  l)e  elfe<ted  l)y  any  means,  and  if 
delay  he  too  niueh  prolouir^'d  irreinediMljle  eanliac;  weakness  will 
develop.  riie  sune  stnterueut  applies  to  puirid  peri  card  it  h*. 
lit  nunrfnu/ic  jnrh'd  nlifis  ha>  i>een  ob<erve<l  to  assume  sucli  enor- 
mous pr(»portions  in  e.i-es  ot'  scorbutus  that  puncture  of  the  peri- 
canlium  was  necessitated. 

PNEUMOPERICARDIUM. 

Anatomic  Alterations. — I'lienniopericimlium  sl^'niru*?^  an  accumulafion 
o/  fffin  ill  the  prrlrartfifif  cirifif.  It'  the  iimouiit  of  ^us  he  considerable,  the 
])ericanliiini  i-  t<-n>*ely  <li-t«ii<h'(l,  ari<l  when  punctured  the  ^m>  ocapes  with 
a  hi-isiriL'  -nund.  A^  a  rul«',  pun*  j»ncinnopericar(lium  is  not  encountered, 
hut  a  hii(h-oftnrunwj>*r'n'iiri1iiim  ;  that  is,  in  addition  to  ^^•ls  flui<l  aKo  is  present 
in  the  [HTicardial  cavity.  Aci'ordinjrly  as  this  ilui<l  is  scrum,  pus,  or  hloo<l, 
a  distinction  i?*  made  hctwecn  nrrojitnf'umo/frrirnrflium,  ijt/opnfui/ioprricarfiiumf 
an<l  hfinofmfuinftjt»rirnrflium.  The  pericardium  at  the  >ame  time  presents 
evi<lc?irrs  of  inflammation. 

Etiology.  -l'neumoperi<*ardium  is  a  rare  disea*ir.  It  develops  when  the 
jtrrirnnlini  (uir'itij  roinnninirnfrK  m'fh  air-rojtfdinint/  riMcern  f»r  throuph  the 
thoracic  wall  directly  with  the  fxtcmnl  air.  Such  ocrurrences  have  been 
ohstTved  in  cases  of  ruptured  pulmonary  cavities.  <*arcinoina  of  th<'  e?*<>ph- 
apis,  jrastric  ulceration,  carcinoma  of  the  stomach,  rupture  of  purulent 
peri<*ardial  <'frusions  into  air-containinp  viscera,  or  externally,  injuries  of 
the  chest-wall,  and  the  like. 

It  has  heen  maintaine<I  that  a  pyopnenmoperi<*ardinm  may  be  developed 
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pericardium  by  dreampotition  0/ the  pus.  This  possibility  must  be 
IS  ga»-generating  bacteria  are  known  to  exist. 
VOkM  and  Diagnosil. — ^The  $ymptoms  0/ pneumopericardium  consist 
ranee  of  the  area  of  cardiac  dulnesa  in  the  dorsal  decubitus,  and 
e  instead  of  »gM  of  a  smooth-walled  cavity :  a  metallic  percussion- 
is  brought  out  with  especial  distinctness  when  aui^cultatory  per- 
practised  with  the  aid  of  a  plexor  and  pleximeter.  The  heart- 
»nsequence  of  the  resonance  also  seem  to  posses  a  metallic  char- 
B  bell.  If  the  air-fistula  be  patulous,  percussion  further  will 
rted-pot  sound.  In  the  sitting  posture,  and  on  l>ending  forwani, 
rill  become  again  applied  to  the  chest-wall,  and  can  then  be 
d  by  the  dulness  on  percussion. 

wdial  splashing-sound  is  distinctive  of  hydropneumoperieardium 
murmur).  This  is  developed  by  the  movement  to  and  fro  of  the 
»  of  the  pericardium  through  the  action  of  the  heart.  At  times  it 
tl  at  some  distance  from  the  r>atient.  In  addition  changes  in  the 
henomena  take  place  in  accordance  with  the  |>osition  of  the  Uxiy. 
ependent  upon  the  fact  that  the  fluid  always  seeks  the  lowest 
irer  it  dulness  exists,  while  the  gas-generating  cavity  yields  a 
» on  percussion. 

with  pneumopericardium  and  hydropneumf>pericardium  com- 
of  a  sense  of  conntriction  and  even  of  pain  in  the  precordium, 
ion  of  the  heart  is  accelerated  and  often  irregular ;  they  aufTor 
i  and  threatening  weakness  of  the  heart,  because  the  free  move- 
organ  is  preventeil.  Weakness  of  the  heart-muscle  and  parahjxia 
re  the  principal  dangers  of  tlio  diMea.se. 

8. — The  prognosis  is  unfavorable  because  of  the  serious  nature 
•y  disorder,  independently  (jf  the  dangers  that  attend  pneunio- 
ind  hvdropneumopericardium  themselves. 

it, — In  cases  of  pneurnoperirn rdium  and  hf/dropneumo/tcricar- 
should  first  be  made  to  allay  fear  and  dyspnea  l»y  means  of  a 
njection  of  tnorphin.  Should  the  collection  of  ^as  be  ('onsider- 
cardium  maybe  punctured  by  means  of  a  hollow  needle,  whose 
y  is  covered  with  a  rubber  tul>e,  the  other  end  of  wliieh  is 
;h  the  surface  of  a  solution  of  carl)oIic  aei<l  (.'» :  W)).  In  e:ises 
pericardium  the  pericardium  should  be  opened  by  incision, 
Bs  of  8eropneumoi>erieardium  an<l  liemopneunioperieanlium 
le  pericaraium,  with  subse^juent  treatment  as  in  cases  of  serous 
igic  pericarditis  will  suffice. 


DROPSY  OF  THE  PERICARDIUM 
(HYDROPERICARDIUM) . 

!  Altanttions. — The  accumulatir)n  of  a  nrronjf  transudnte  in  the 
vity  is  known  as  hydropericardium.  The  pericardium  always 
tain  amount  of  serous  fluid,  so  that  hydropericardium  is  only 
m  the  pericardial  cavity  contains  more  than  loo  e.c.  of  clear, 
fluid.  The  amount,  however,  may  reach  several  liters.  Not 
cardial  tissue  appears  edematous,  and  the  rnyoianlinni  |»alo 
with  fluid.  Hydropericardium  is  distinjruisln'd  tVoni  a  serous 
•absence  of  flocculi  and  the  clear  appearance  of  the  fluid. 
—Transudation  into  the  pericardial  cavity  n'^ults  from  causes 
Be  that  bring  about  transudation  into  otlur  serous  cavities 
rabcutaneous  connective  tis-^ue,  with  wlii<h  it  i<  tlnn  u>ually 
;iation.  The  condition  present,  therefore,  is  n>nally  orje  of 
increase  of  pressure  in  the  reftou*  nt/Mff^m.  It  i-^  ()l)^erv»Ml  (piite 
880ciation  with  diseases  of  lon^  stand in^%  such  a^  {)ulin(>nary 
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tuberculosis,  carcinoma,  suppuration,  nephritis,  respiratory  and  cardiac  dis- 
ease. Rarely,  local  causes  of  stasis  arc  present  in  the  coronary  veins,  in 
consequence  of  adhesions  or  tumors  of  the  pericardium. 

Sjrmptoms  and  Diagnosis. — Dropsy  of  the  pericardium  gives  rise  to 
the  same  local  cardiac  alterations  as  a  collection  of  pericardial  fluid  exudate, 
except  that  a  pericardial  friction- murmur  is  wanting.  The  area  of  cardiac 
dulness  is  increased  in  extent,  and  projects  beyond  the  apex-beat  outward 
toward  the  left,  the  apex-beat  becomes  feebler  and  finally  disappears,  and 
the  heart-sounds  are  faint.  In  addition  there  are  signs  of  weakness  of  the 
hearty  which  is  induced  in  part  by  the  primary  disorder,  and  in  part  by 
interference  with  the  action  of  the  heart.  Usually  there  is  complaint  of 
marked  dyspnea  and  a  sense  of  constriction,  because  the  movement  of  the 
lungs  and  of  the  diaphragm  is  embarrassed  by  coexisting  hydrothorax  and 
ascites.  Death  in  consequence  of  paralysta  of  the  heart  is  the  most  frequent 
termination. 

Prognosis. — Dropsy  of  the  pericardium  is  not  unjustly  in  evil  repute 
among  the  laity,  for  frwiuently  it  is  associated  with  incurable  conditions, 
and,  besides,  the  disorder  itself  is  attended  with  the  danger  of  cardiac  weak- 
ness and  paralysis  of  the  heart.  Recovery  is,  however,  possible  if  the  cause 
can  be  removed. 

Treatment. — Treatment  should  in  the  first  place  be  causal.  Symptom- 
atically  resort  will  often  be  had  especially  to  heart-ionics^  and  particularly 
to  digitalis  and  diuretin.  Extensive  transudates  require  puncture  of  the 
pericardium. 

HEMOPERICARDIUM. 

Accumnhitions  of  lilood  in  the  |>ericar<liiil  cavity  occur  especially  in 
a-HSOciution  with  injiirief<  and  ruj^/urc  of  tin'  heart  n/td  of  aneurysms  of  the 
aorta,  imlmonary  arttry,  or  conmary  artrrifs.  Tlieir  recognition  depends 
upon  tile  fact  tliat  ihe  area  of  cardiac  ftfrcnxsioii'dnlneHii  increases  rapialy  in 
consefjuence  of  tlie  iiiLTeiLsiii'r  aecuiniiluti<»n  of"  I)1o<m1,  while  the  apex-beat 
disappears  and  the  <onn«|s  of  the  lieart  l)eeoine  fainter,  and  at  the  same  time 
nvtuifxtationx  if  infrma/  la  morrhaqe  appear.  Death  rn;iy  result  from  hem- 
orrhay  or  in  <'onse(jUen<'r  of  itaralys'iH  if  the  fiKirt.  The  prognosis  is,  there- 
fore, always  -eriou<.  TlierafuMiiieally  .^f'nuulattfs  may  he  recommended; 
for  instance,  caniplioratecl  oil  la  svrini^efnl  snlx'Utaneouslv  everv  two  to 
four  hours).  Not  much  will  V)e  accrnnpli^lied  by  the  use  of  hcmoAfnticM  fice- 
batr,  .-uhcutaneoux  injtMtion  of  extract  of  ergot,  fluid  extract  of  hydrastis, 
twenty-tive  drop^  thric«-  (jaily.  ct*-.).  I  liave  aN'crted  death  in  one  case  by 
puncture  <f  the  jtera-ardial  rnriti)  and  aspiration  of  llu'  blood. 

CHYLOPERICARDIUM. 

Tn  rare  in^'tances  lacteal  vess«N  rupture  and  an  accumulation  of  chyle 
taken  place  in  the  f»ericardial  cavitv.  which,  if  in  sutficirnt  amount,  may 
piv«'  ri>e  to  an  increase  in  tlie  area  of  car«liac  percus«iion-dulness. 

TUMORS    OF    THE   PERICARDIUM    (NEOPLASMATA 

PERICARDn  u 

Tumors  f>f  the  pericardium  (carcinoma,  sarcoma,  fibroma,  enchondroma, 
lymphoma)  are  rare.  They  are  often  unrecognized  during  lifi*.  Carcino- 
mata  and  san*omata,  which  are  almo-^t  always  secondary,  are  likely  to  be 
assoriate<l  with  pericarditis  with  effusion,  and  this  is  frequently  hemor- 
rhagic. This  latter  condition  may  be  re<*ognize<l ;  but,  as  a  rule,  it  is  only 
learned  at  autopsy  that  the  new-formations  in  the  jiericardium  were  the 
actual  cause. 
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IV.   CARDIAC  NEUROSES. 


PAROXYSMAL  TACHYCARDIA. 

:oin8  and  Diagnosis. — Paroxysmal  taehycanlia  is 
ed  by  attacks  of  accelerated  cardiac  activity.  Tlu>sc 
occur  without  demonstrable  cause,  while  at  other  times 
V  upon  physical  or  mental  exertion,  pistric  derange- 
use  of  coffee,  tea,  alcohol,  and  the  like.  The  numlw^r 
ats  may  exceed  two  hundred  in  the  minute,  and  they 
w  one  another  so  precipitately  that  each  contraction 
rt  is  not  sufficient  to  induce  a  palpable  pulse  in  the 
py.  Not  rarely  there  is  also  irregularitv  in  the  action 
rt. 

graphic  observations  usually  disclose  alteration*  in  the  pulse* 
isequeuce  of  reduction  in  tension  the  puUe  i«  frequently  mono- 
crotic. 

de,  local  cardiac   alterations   are  demonstrable.     The 

is  shaken  and  raised  with  unusual  vigor,  and  through- 

•eased  extent,  and  the  svstolic  sound  of  tlic  heart  at 

res  a  clattering  character,  which  has  been  designated 

i^tallique,  and  has  been  attributed  to  vibrations  of  the 

At  times  dilatation  of  the  right  ventricle  tiikes  place. 

3tive  pulsation  of  the  carotids  in  the  neck  is  observed. 

inlijectiye  disturbances  the  distressing  sense  of  ham- 

beating  in  the  chest  predominates.     Jiesides,  a  sense 

mstriction,  shortness  of  breath,  and  accelerated  breath- 

biceable.      Not    rarely    jxillor,  cyanosis,  and    marked 

mtion  are  observed. 

;k  may  terminate  quit(»  suddenly.  At  times  its  temii- 
peceded  by  eructation,  vomiting,  diseliarge  of  Hat  us, 
itents,  or  pale,  watery  urine.  The  fhiration  of  an  attack 
tween  a  few  minutes  and  s<*venil  days.  W  liile  some 
subjected  to  only  a  single  attack  <»r  but  a  few  attac^ks, 
have  several  attacks  dailv  for  vears,  and  at  times 
:he  whole  of  life,  so  that  the  disorder  may  become  a 
affliction.     A  fatal  terminati<»n  is  rare,  l)ut  mav  oeeur 

» 

ice  of  paralysis  of  the  heart,  enfeel)lement  of  the 
,  and  stasis  or  cerebral  hemorrhage. 
nition  of  the  diHense  is  easy  from  its  paroxy>mal  oecMir- 
ich  it  18  distinguish<'(l  from  the  accelerated  activity 
that  develops  when  unusual  resistance  is  iiiter|)n>ed 
1  blood-current,  as,  for  instiince,  with  uncompensated 
ms  of  the  heart. 
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It  is  noteworthy  that  some  persons  complain  of  all  of  the  symptoms  of 
paroxysmal  tachycardia  without  the  action  of  the  heart  being  at  aJl  accel- 
erated. For  this  reason  a  distinction  has  been  made  between  mibjective  and 
objective  palpitation  of  the  heart. 

It  is  important  in  every  case  to  determine  the  cause  of  the  dm- 
order,  because  the  prognosis  and  treatment  are  dependent  upon  it. 

Acceleration  of  the  action  of  the  heart  may  take  place  in  consequence 
of  parahji^ijt  of  the  vagus  or  of  irritation  of  the  sympathetic.  The  former  appears 
to  occur  the  more  frequently,  and  mav  be  assumed  to  exist  when  pressure 
upon  the  vagus  in  the  neck  speedily  brings  the  attack  to  an  end.  On  the 
other  hand,  in  cases  of  tachycardia  due  to  irritation  of  the  sympathetic  mor- 
phin  will  often  cause  speedy  subsidence  of  the  attack.  A  positive  differ- 
entiation, however,  can  frequently  not  be  made. 

Etiology* — P(»rs()ns  with  a  readily  irritable  nervous  system 
are  especially  predis[>osed  to  paroxysmal  tachycardia.  Among 
the  actual  causes  are  at  times  diseases  of  the  nerves,  and  at  other 
times  reflex  irritiition.  Not  rarely  the  disorder  develops  in  the 
course  of  <;ertain  cmfral  neuroscHj  particularly  hysteria,  neuras- 
thenia, an<l  hy])()chon(Iriasis.  Psychic  disturbances  also  play  an 
important  (;ti()lo<^ic  role;  for  instance,  joy,  fright,  grief,  fear,  em- 
barrassment, nostiilgia,  and  disa])pointment  in  love.  At  times 
toxic  influences  may  he  operative,  such  as  excessive  use  of  alcohol, 
tol>jw;co,  cotfe(»,  and  tea.  Th(»  palpitation  of  gouty  {Mitients  possi- 
bly also  l)cl<)n;^s  in  this  category.  At  times  paroxysmal  tachy- 
eardia  dcv<'lops  in  (rounection  with  states  of  exhaustion  of  the 
nervous  system ;  for  example,  after  s<nere  typhoid  fever,  loss  of 
slcrp,  and  sexual  v\i'('<>i'y^.  Anatomic  alterations  in  the  central 
nervous  system  (hemorrhage,  abscess,  tumor  of  the  brain,  tabes 
dor^alis,  multiple  sclerosis,  coiuprcssiou  of  the  vagus  by  tumors) 
mav  aUo  be  considered  as  causes  oi*  i)aroxvsmal  tachvcardia. 
The  di^(^rde^  occurs  with  esp('<*ial  frequency  in  consequence  of 
reflex  irritation.  'Flius  gastric,  intestinal,  hepatic,  renal,  ut-erine, 
and  ovarian  disr-ase  mav  be  followed  bv  paroxvsmal  tachveardia,  as 

•  •         I  ft  •  7 

mav  aUo  valvular  <liscase  (jf  the  heart,  disease  of  the  nivocardium, 
of  the  p  rieanliuni,  of  the  nasal  turbinate  bones,  and  even  of  the 
tci-tii.  Nevertheless,  there  arc  still  ca>es  in  "which  no  cause  can 
be  <lenionst rated.  TIk*  disorder  oc<'ur<  more  frer|uentlv  in  women 
lljini  in  men,  because  in  the  former  the  ncrv<»us  svstem  is  more 
irricable,  and  <li>eases  of  the  i'emale  genenitive  organs  constitute 
a  n«/t  nncMunion  point  of  (»riiriu.  Althongh  the  affection  is  not 
unKnoAn  among  children  al>o,  it  occurs  much  more  fre(iuentlv  at 
ai>oui  iIh   |/eii«Ml  of   puoerty. 

Anatomic  Alterations.— Distinctive  anatomic  alterations 
arc  not  known.  Dilatation,  fattv  degenenition,  and  relaxation 
ol'  iIh  hrarl  are  secondary  manifestations.  Stix  rej>orted  the 
III .  iHirni  c  in  one  can*  <if  <iegeueraticm  of  the  fibers  of  the  vagus 
iV.iMi  roni|*n  ■-.•^ion  by  bronchial  glands. 


yEitvous  uEAm-j'Aiy  «;( 

Prognosis. — The  prugiiusis  is  favorable  only  in  such  f^&es  in 
wliich  tilt.'  ciiUKative  condition  is  ciiriLblc.  Life  ig,  natunilly,  not 
t'Diiangtred  hh  a  nile. 

Treatment. — During  the  paroxi/tm  of  palpitation  of  the.  heart 
it  is  atlviaahle  fur  the  i>atient  to  seek  a  quii?t,  eliglitly  darkened 
room,  ti)  oct-iipy  the  horizontal  posture,  to  upply  an  ice-bag  to  the 
precordiuni,  and  to  swallow  small  bits  of  ice,  or  water-ice.  Some 
|)atienl9  liavc  learned  how  to  obtHin  relief  with  the  aid  of  domeg- 
tic  remedies,  fur  insEance  by  means  of  a  cup  of  black  cofiee; 
while  others  obtain  epeedy  relief  from  pressure  on  and  irritation 
of  the  vagiie  in  the  neck,  or  from  pressure  up<in  certain  points  on 
the  abddiueti.  Usually  an  attack  tan  be  speedily  terminated  by 
means  of  a  subcutaneous  injection  of  morpliin  : 

•    K     Morpliin  hydrochlumttf,  0.3  (4i  grains) ; 

Olfcerin, 
Distilled  Wftter,  each,  5,0  (75  iiiininw).— M. 

Dose :  From  0.25  to  0.5  c.c.  (4  to  S  inlQluis)  HubcutHDeuualy. 

To  prevent  subsequent  attacks,  the  causes  of  the  disorder  must 
l>e  kept  in  view,  and  naturally  the  most  varied  measures  and 
modes  of  treatment  will  be  takeu  into  consideration. 

■  PAROXYSMAL  BRADYCARDIA. 

Paroxysnml  brmlycnrdia  i^  ilmracti-rized  by  iit/apti  of  unuaial  iit/re- 
I  fMrwy  0/  eariliae  aelion,  so  timt  tbe  pulse-beat  may  be  lew  than  thirty  in 
tbe  minute.  In  additiou  there  may  be  a  sense  of  oppression  in  the  precor- 
dium,  of  fear,  vertigo,  and  profound  ayncope.  I  have  abHerved  such  condi- 
tions most  frequently  Id  the  sequence  of  inftctiout  ilianuei,  especially  alter 
acnte  artieulur  rheumatism  and  typhoid  fever;  but  they  may  be  due  also  to 
torie  influmer*  (coffee,  lea.  tobacco),  and  to  fnl  heart,  ebrunie  myoearditU,  and 
aetrro»Ut>/  the  eofonnrt/ nrtrrir*.  The  condition  ehoiild  not  be  confounded 
with  the  persistent  slowing  of  the  action  of  the  heart  observed  In  connection 
with  icterus,  intestinal  diseases,  and  the  puerperiiim.  The  horiionia! pasture 
and  itimulanlt  (ethereAl  tineltire  of  valerian,  30  drojis;  campborHted  oil 
Babciilaneously)  are  beet  adapted  to  the  relief  of  such  symptoms  as  may  be 
present. 

CARDIAC  INTERMrrTENCY. 

Cardiac  intermillencv  is  characterized  by  Httacks  in  which  the  action  of 
the  heart  is  sURjicnded  for  a  number  of  weeondfl  at  a  time,  to  be  resumed 
afrnin  in  n  regular  manner,  nnring  the  attack  the  patients  complain  of  n 
Hcnse  or  oppression,  of  fear,  and  of  a  premonition  of  death.  The  aflectinn 
is  extremely  rare,  and  has  been  observed  in  connection  with  fat  heart,  aortic 
••t*^'*/'*'*!  chronic  nephritis,  disease  of  the  central  nervous  tystem.  and  after 
hoHily  and  mental  exertion.  The  treatment  consists  in  aiumption  of  the 
hnriztjilnl  pitttiire  and  the  w^e  of  'limii'aiita. 

NERVOUS  HEART-PAIN    (STENOCARDIA;    ANGINA 

I  PECTORIS). 

Bymptoms  and  Diagnosis. — Stcnix-ardia  h  cliaractcri/ed 
tile  occurrfiiicc  of  paroxysmal  attacks  of  pain  in  the  precoidium, 
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which  may  radiate  fop  a  considerable  distance,  most  frequently  „ 
the  left  arm.  The  pain  often  attains  such  a  degree  of  severity 
tliat  the  patients  enffer  from  a  sense  of  oppression,  of  fe«r  of  death, 
witli  a  pale  and  drawn  eountenance,  and  coM  sweats.  Many 
patients  obtain  relief  by  firm  pressure  of  the  hand  over  the  heart, 
iir  by  applying  the  preoonliuiii  linnly  a^instH  solid  body,  or  by 
hastening  to  an  open  window  and  obtaining  fresh  air.  The  action 
of  t^  heart  is  usnally  irregular  during  the  attack  of  pain.  The 
sounds  appear  fiiint,  as  though  niaskwl,  ami  the  pulse  is  noteworthy 
for  its  diniinit>hed  tension.  At  times  vaaomotor  ^Bturbancea  apjiear, 
especially  in  the  form  of  cold,  pallor,  cyanosis,  formication,  and 
hyi>eresthesia  in  the  hands  and  arms.  In  some  eases  the  attacks 
of  pain  are  preceded  by  vasomotor  disturbnnees. 

Attacks  of  tile  kind  described  not  rarely  occur  during  profound 
rest,  and  with  especial  freqneiicy  during  the  act  of  going  to  sleep; 
or  they  occur  in  Uie  senuenee  of  physical  and  mental  exertion,  after 
errors  in  diet  and  the  like.  Their  dnration  varies  between  a  few 
seconds  and  several  hours.  While  in  many  instances  a  few  attacks 
occur  at  long  intervals,  in  others  they  oixnir  &c\'eral  times  daily, 
and  they  may  thus  cause  life  to  be  a  burden.  Death  is  only  rarely 
induced  by  the  disease,  and  may  residt  from  paralysis  of  tho  heart, 
progressive  lardiac  weakness,  or  eerebral  hemorrhage. 

Gtlology. — Stenocardia  is  a  rare  disease,  which  usually  sparefl 
children,  and  is  at  all  common  only  after  the  fiftieth  year  of  life.  Men 
suffer  from  stenocardia  much  more  commonly  than  women.  A 
distinction  is  made  between  iti/viptomatic  and  ementlnl  sfenoeardta. 
Symptatimtir  utenocardln  is  aasociat^d  with  diseases  of  the  circu- 
latoiy  organs,  e8[>ecially  arteriosclerosis  of  the  coronary  arteries, 
chronic  myocanlitis,  tat  heart,  aortic  valvidar  insufficiency,  aortia 
stenosis,  aneurj'sm  of  the  aorta,  and  pericardial  adhesinns.  £Wn~ 
Uai  afenoavdin  attacks  especially  pale,  nervons,  and  obese  indi- 
viduals. Toxic  influences  arc  ttfteii  opinilive,  e.'ipeeially  excessive 
indulgence  in  tobacco,  tea,  or  alenhul.  At  times  the  affection 
arises  in  the  conrse  of  certaia  central  neuroses,  such  as  hysteria, 
neurasthenia,  and  hyi»oehnndri!L-;is.  At  other  times  it  has  beei 
observed  to  follow  emotional  disturbance  (disappointment  in  love] 
Xot  rarely  it  is  induced  by  reflex  irritation,  and  it  may  occur  as  J 
sequel  of  giistric,  into^tinid,  hepatic,  uterine,  and  ovarian  disease, 
Sometimes  tho  disorder  ha.s  bein  observed  to  amtear  in  the  sequence 
of  infectdoas  diseases.  In  some  coses  it  lias  uevcIo|)ed  in  associa- 
tion with  mediastinal  tnmorH  and  mediastiidtia.  Exposure  to  oold, 
also,  is  considered  to  be  a  cause. 

The  vathogenfiii*  nf  ttmoeardUf  haa  not  yet  been  determined  with  cu^ 
tftintv.    The  hvpochesia  that  attribiitCB  the  attacks  to  trnnsient  conditioiuT 
of  tncheinia  and  cnfeeblement  of  tlie  heiirt -muscle  has  at  present  the  lamat  I 
nnmber  of  adherents.     The  severe  pain  is  liplieved  to  reHUU  from  involvfr-l 
ment  of  the  cknliuc  plexus,  which  is  conxtiluted  of  nerve-fibera  from  th*7^ 
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:  and  the  vagus,  and  which  lies  close  to  the  branches  of  the  coro- 
s.  The  intimate  relations  of  this  plexus  with  the  left  brachial 
d  explain  the  pains  radiating  to  the  left  arm. 

osis. — Tlie  prognosis  depends  upon  whether  the  primary 
curable  or  not,  and  is  therefore  unfavorable  in  cases  of 
ic  sten(K;ardia.     Immediate  danger  to  life  is,  as  a  rule, 

aent. — Tlie  treatment  of  an  attack  of  denocardia  is  ap- 
V  the  same  as  that  of  an  attack  of  tachycardia.  Best,  a 
oom,  fresh  air,  bits  of  ice,  an  ice-bag  to  the  precordiumr 
meous  injections  of  morphin  are  most  likely  to  terminate 

?en  no  convincing  results  from  inhalations  of  amyl  nitrite  and 
Tnal  use  of  nitroglycerin. 

^h  consideration  should  be  given  to  the  etiology,  for 
causal  treatment  may  bring  about  a  cure  of  the  disease, 
ice  with  the  conditions  present  various  remedies  will  be 
uch  as  nervines,  iron,  reduction  of  obesity,  and  meas- 
d  against  gastric,  intestinal,  hepatic,  uterine  disorders, 


V.    DISEASES  OF  THE  AORTA, 


ANEURYSM  OF  THE  AORTA. 

lie  Alterations. — Aneurysms  of  the  aorta  represent 

1  dilatations  of  this  vessel.     In  aeeordauee  with  their 

lied,  Hpindle-ahaprfl,  and  cyHndrir  aneurvsnis  arc  dis- 

ilthough  the  surface  is  usually  not  sin<K>th,  i)ut  presents 

Tegularities.     Accordingly  as    the    entire    or   onlv  a 

le  transverse  section  of  the  vessel   is  involved  in  the 

he    condition    is  designated    as    (ixial   or   jjrrip/Hrftf. 

vary  in  size  l)etween  a  <lilatation  of  the   vessel    iiist 

and   the  circumference  of  an   adult  head,  and   even 

most  common  seat  of  aneurysms  of  the  aorta   is  the 

:)rtion   of  the  vessel  ;    then  follow  the  areh  an<l  the 

portion.     Usually  then*    is    hut    a  siiiirle    aneurysm, 

'eral  are  known  to  have  been   ])resent   in  the  siime 

aneurysm  is  opened,  its  cavity  is  usually  found  fille<l 
d  recent  thrombi,  which  may  be  so  considerable  in 
the  dilatation  of  the  aortic  blood-current  is  neutral- 

an  attack  of  angina  pe<'t<»ris  i«i,  however,  not  rare. — A.  A.  K. 


■  im-lLATORY  OROANS 

,  •:/  '/I.  'HitHiygm  ig  usually  the  seat  of  endarteritit 
*  .Uxvix'nttion  aiitl  ciilcitioation), 

„  .i.uHMiUuM  of  the  wall  of  the  aneurjBm  it  haa  been 
ijiikit:  <»vi>r  uf  the  media  haa  disappeared,  and  eontt 
•.«^a«w  this  the  priuiary  cause  for  the  dilaUtion  of  th< 

Ac   irivrUiciclorotic  alterations  predispose  to  the 
.hMiv->iit.-s  it  will  not  (K'casion  surprise  that  tnosi 


^.;.,  .»  ...^-.....-.W  H/.,  thus  l».v.m.I  tlu.  f..rti.-th 

"      t,    ,1.  i..wl>'>w'"'  siiiil  Jincnrvsiiiril   iliniiatiiiii  rarlv 

L  >««*>■■'"''  '">'"'■*■''  I'v  special   iiijiiriinis  inflni'uces, 

\  ut»:ulw>  aIwWimu,  fout.  obeaity,  physical  over-exer- 

1 1 \t»m  '"-t^  '•*'  iiwhuhtl.    .Vm  sufFor  inure  ciudniniilv 

*T.i.  „„„.>,...  .-I"  Ih.-  uortn,  by  n-ason  ..f  the  nattir;; 

'  M^U'I* '"'<"»'•'••  '»  •"•"kI"'"!-     Thi^  prul.al.ly  d.- 
"\  ■  iVit  i\w  cvltttt  ti>  whivh  aleoholiMni  and  syphilis 
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nns. — The  existenceof  aneiirj-sniof  the  aorta  ia  sonio- 
itc<l  only  by  ntipleioiu  sruptoiiu.  These  include  olt- 
•ttlf/in  in  the  course  of  the  nerves  of  the  arm  or  the 
nerves,  tUfficuHy  in  nwailotting  in  consequence  of  con- 
the  esophagus,  epigattrie  pnin,  and  gerert-  vomiting — all 
iiiH  ()e{H'n<lent  upon  pressure  exerted  )>v  the  aneurvgni 
;uous  DorveH  or  upon  the  esophagus  or  tlie  stomach. 
•■untiurit  over  the  nianubriutn  stemi  or  in  the  oourKe 
'bral  column  are  al.so  noteworthy  and  suspicious  signs. 


■  photiignipK  (1M.I 


^osis  may  Ik-  venture*]  upou  when  rertnii 
th«  circulatory  apparatus  are  (lf-iii(iti!-ti';i1>]i-. 
of  these  are  ahiiortiiril  timix  <■( <h(li< •■■'>•.  fr'ni-i 

'  the  aorta  are  usi'iidty  iittcii.lcl  with  '/;//„.> 
1  stcmi  aud  the  adjiid-nt  elier;i-w;ill.  -o  tlmt  :i 
*  is  superimposed  upm  tlie  !in;i  i-l'  eiinlia'-  < 
■iirj-am  of  the  descending  ai>rla  ^'ivi-  ri-r  t'> ' 
the  vertebnd  column.  .V;i)iir:illy,  tlie  duliif 
to  the  entire  extent  of  the  iinrurv-m.  Imt  ■ 
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that  |H)rtion  upplifxl  tf>  the  chest- wall.  Not  rarely  the  area  of 
(hiliH>HH  projectH  aUive  the  level  of  the  adjacent  surface.  The 
antMirvHtn  may  even  have  caused  disappearance  of  bony  portions 
of  the  thonix  by  pressure,  and  l>ecome  both  palpable  and  visible 
an  a  ftii/Matlnf/  hiiaor  directly  beneath  the  skin  (p.  67,  Fig.  10). 
I'h>truHiou  and  pulsation  may  be  detecte<l  with  especial  distinctness 
when  viewt'd  with  lateral  illumination.  At  times  the  aneurysm 
exhibits  mure  violent  pidsjition  than  the  heart,  and  an  appearance 
IH  en»ate<l  of  two  distinct  pulsating  bodies  functionating  in  the 
thoni\  iu<lepeu(h'Utlv  of  each  other.  It  may  be  of  importance 
to  iutnuhi(*(«  the  iudex-finger  from  the  jugular  fossa  behind  the 
?*tenmm»  and  to  push  it  downward,  when  an  aneurysm  of  the 
as^MMidiuy;  aorta  or  of  the  arch  of  the  aorta  is  present,  because  in 
\\\\y*  wav  tht»  dilated  au<I  pulsiitiuir  vessel  can  be  reached  with  the 
tip  ot  the  tiuijer.  Sifstitilr  mnnnura  are  usually  audible  over 
rtuourxHius  of  the  aorta,  tor  the  sudden  dilatation  of  the  blood- 
Mi>\nu  ijives  rise  to  bKxHJ-wliirls  within  the  aneurAsm.  Murmurs 
will  bo  wautihvr  only  when  the  aneurysm  is  so  thoroughly  filled 
with   tluNMubi    that  dilatation  o{  the   bUnxl-ehannel   is  no  longer 

|M\^M  ut> 

\%^l  i.-^tvlx  ,-*  .<»t.'.\'»,«  Ai\\i  H  /ij</>;i>  inurmnr  ar^  audible  over  aortic 
^w*  »u\^  >»*  VUo  vijA'«>toho  murtuur  is  oithor  iri^nonile^l  within  the  aneurysm 
\»^,  ,  >*Sxu  tSo  xis.^^jo'.u*  Txrt\i\  o!  iho  i>*n*Hl  lAkt^  place  with  such  coergy 
iN^«  4,\,i.'N',  *,vvvi  xxir.iU  vvv.u  n'.:h:n  ::;o  Aiioiirvsm,  or  transmitted  from 
"*■'  '^  N  x^  \,  v^^-'  »'i»  Iv-i^  !rt\;i:« -.t'x  ai  :ht»  N*::;e  time  beccvme  incompe- 
«,  ■  '  ,^^  %,n;..o  -.v  ,Nt  as:.  ' .  \x, .,  rx^  x^  :,>  :hc  Aneurysm,  Under  the  latter 
*^^  '■'•■'   ■■'  >■    ^.vsw;.,  o^'Av-%.:."r  .  !  :,  .    .i.A>:.  l.v*    r-.urmur  over  the  aortic 

V  ^,    '\x  .0.x  . '.   ;lv  sv.\^^.\  ,  •:  :,  'r;A  ,s:>.:  .f  :ht  aiv4i  of  the  aorta 
>*'%  >A   •  ,v  \    V  ,.    X      .    N-.    .  --•:     :S  Vn  nmn miliary 

\\  ts^\i\\sf.\\  ,\;  IV  V^  tv^Ttrkvr        :. «  'cii^^-^^rtit  :  which 
^      "     ^        -    X  .  ■     i'  rzr  \'3fcl\  ular  in^uf- 

V  It    .-:»?*?<  of  pure 


.X  -  J.  r,^   »-•>.  the  5e»t 

N         ^  -X    ^  ."^i  Ttti^f*^  ^'•tii  the 

.     --  -  ^ '^.  n  »£  ^  riiin  the 

^  •   .-rj   n  '^n.i:  i5>f  poise 

oi  with 


.  »x. 


*»». 
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er,  the  aneun-sm  is  situated  between  the  left  carotid  and 
ubclavian,  tfie  right  radial  pulse  and  the  two  carotid 
;ur  synchronously  with  the  apex-l)oat,  while  the  left 
the  femoral,  on  the  other  han(l,  appear  later.  In  cases 
ni  of  the  descending  aorta,  finally  the  pulse  in  the  neck 
e  amis  is  palpable  synchronously  with  the  apex-beat, 
ccurs  later  in  the  femoral  arteries, 

tioD  of  the  pulse  can  take  place  in  cases  of  aortic  aneurysm 
tequence  of  constriction  and  distortion  of  the  orifices  of  vesselb 
;  to  the  aneurysm ;  but  under  such  conditions  the  retarded  pulse 
laracterized  by  deficient  fulness. 

▼e  discomfort  may  he  wanting  throughout  the  whole 

he  disease;  but,  as  a  rule,  the  ])atieiits  complain  of  dis- 

eating,  a  sense  of  constricton  and  ])ain  in   the  chest. 

palpitation  of  the  heart  and  dyspnea  also  not  rarely 

ineurvsm  has  a  tendency  to  increase  in  size,  and  this 
ource  of  two  dangers,  namely,  excessive  prt»ssure  u|x>n 
rgans   and    rupture  of  the  aneur}'.sm.     The   pressure- 
vary  in  accortlance  with  the  si»at  ami  the  dirertion  of 
the  aneurysm.     Aneurysms  of  the  ascending  aorta  and 
tic  arch  frequently  give  rise  to  iinihiteral  or  bilateral 
yf  the  recurrent  larynffeni  nerve.     Obstinate  and  severe 
hial  neuralgia  is  also  not  rarely  observcKl.     If  motor 
?r  in  consequence  of  the  pressun*,  pan's(»s  and  paralyses 
the   arm    (princifwilly    the    left).     Aneurysms   of   the 
aorta  often  give  rise  to  the  most  distressing  infervoHtal 
ninal  neuralgia.     They  also  fre(juently  cause  a  pain- 
f  diffness  in  the  vertebral  eohimny  so  that  patients  are 
moving  al>out  only  with  dittieulty  in  a  |X)siti<>n  bent 
Vt  times  a  bronchus  is  compressfHl,  with  tlu*  develop- 
j  clinical  picture  of  bronehoMemtsis  (iisnally  left-si(le<l); 
on  the  esophagus  gives  rise  to  xfrtioMis  of  that  tube, 
mger  of  death  fn>m  starvation.     Even  the  boneJi  an* 
•esist  the  advance  of  an   aneurysm.     Bv   erosion   of 
rtion  of  the  chest- wall  the  anenr\'sm  niav  come  to  lie 
'  external   integument.     In   other  instances  artirnhir 
are  severed.     Even  the  vcTtehnil  ec)hinin  is  at  times 
>y  an  aneurysm,  with   n^sulting   compression   ot'  the 
and  spinal  paralysis :  or  the  anenry>ni  ruptures  and 
ts  blocnly  contents  into  the  vertehml  ranal. 
of  an  anenrifMin  is  favored  by  excessive  pli\  -leal  and 
rity,  which   increase  the   bhxMl-pnssure  :  l>ut    it   may 
aring  complete  rest  ami  dnrin»r  sl«Mp.     At  tini<-  ruj»- 
lace  outward  through  the  skin.     Soin<*tinn-.  atnr  pn- 
»ration,  the  skin  ruptures  at  several   ]M.int-.  thr  Mood 
ling  but  slowly,  so  that  at  the  b(irinnini:   it  may  !>«• 
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possible  to  control  the  hemorrhage  ;  but  at  other  times  a  great  tear 
suddenly  takes  place  in  the  skin,  through  which  the  patient  bleeds 
to  death  within  a  few  seconds.  Rupture  hdo  the  pericardial  cavity 
not  rarely  takes  place,  the  pericardium  rapidly  filling  with  blood, 
and  sudden  death  occurs  in  consequence  of  cardiac  paralysis. 
Rupture  into  one  of  the  pleural  camtiea  takes  place  still  more  fre- 
quently, and  with  especial  frequency  into  the  left  pleural  cavity. 
Rupture  into  the  eaophagusj  the  bronchi ,  and  the  tra/:hea  has  al?<» 
been  observed.  Less  commonly  rupture  takes  place  into  the  cavi- 
ties of  the  heart  or  into  the  vena;  caiw.  Aneurysms  of  the  descend- 
ing aorta  at  times  give  rise  to  undermining  and  detachment  of  the 
pleura  or  the  peritoneum  through  the  extravasated  blood. 

The  duration  of  an  aneurymi  does  not,  as  a  rule,  extend  l)eyond 
a  year  and  a  half,  although  observations  are  on  record  covering  a 
period  t)f  more  than  twenty  years. 

The  termination  is  usually  fatal,  death  occurring  from  rupture 
of  the  ancurj'sm  or  in  consequence  of  pressure-disturbances  (steno- 
sis of  the  esophagus,  spinal  paralysis),  or  from  progressive  maras- 
mus, or  at  times  also  from  embolism  derived -from  detached 
thrombi.  It  should  be  mentioned  that  pxdmonary  tuberculoma  is 
not  rare  in  association  with  aortic  aneun'sm. 

• 

Diagnosis. — The  recognition  of  an<Hirvsm  of  the  aorta  is  not 
rarelv  attendeil  with  considerable  difficultv,  even  in  cases  in  which 
the  symptoms  are  not  exclusively  suspicious.  In  the  presence  of 
pulsating  tumors  care  should  be  taken  to  avoid  confusion  with  solid 
tumors  situated  u|K>n  the  aorta,  and  receiving  transmitted  move- 
ment from  it.  Under  the  latter  conditions,  however,  only  eleva- 
tion and  depression  tiike  place,  but  not  expansile  pulsation  of  the 
swelling.  The  location  of  an  aneur}\sm  will  be  indicated  by  the 
situation  of  the  dulness,  the  tumor  and  tlie  pulsation  that  may  be 
present,  and  the  character  of  the  pulse  as  previously  pointed  out. 

Prognosis. — The  cure  of  an  aneurysm  through  abundant 
thrombus-formation  and  obliteration  of  the  sac  can  scarcelv  be 
hoi>ed  for,  and  almost  without  exception  death  from  rupture  or 
exhaustion,  or  one  of  the  complications  already  mentioned,  is  to  be 
feared  within  a  short  time.     The  prognosis  is  thus  unfavorable. 

Treatment. — Individuals  suffering  from  aneurysms  of  the 
aorta  must  observe  permanently  bodily  and  mental  rest,  and  avoid 
all  irritating  articles  of  diet  (strong  coffee,  tea,  alcohol).  A  daily 
movement  of  the  bowels  should  be  secure<l,  as  expulsive  efforta  may 
cause  rupture  of  the  aneurysm. 

Fn^tincj  has  properly  ho<'ii  a)>an<loned  as  a  means  of  treatment,  becaase 
it  hastens  the  los>  of  sirenirth  already  taking  place. 

Hinf  in  hrd  for  months,  the  constant  application  of  an  ice-baf, 
daily  applications  of  iodoform-coUodion,  and  the  internal  adniinis- 
t  ration  of  potassium  iodid  can  l)e  warmlv  recommended  : 
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loform,  1.0  (15  erains) ; 

aiodion,  10.0  (2^  luidrams).— M. 

topically. 

.tion  of  pot«.i«o.  iodid.    I  nir£„^r  '■ 

I  tablespoonful  thrice  d&ily. 

h  can  be  expected  from  astringents  (plumbic  acetate,  tannic  acid, 
m  of  ferric  chlorid). 

treatment  has  been  variously  recommended  for  aortic 
especially  the  introduction  of  gold  needles  connected 
ositive  pole  of  a  galvanic  current,  so  calle<l  electro- 
or  the  introduction  of  foreign  bodien  (watch-spring, 
ilk  thread  *),  in  ortler  to  induce  coagulation  within  the 
ions  of  solution  of  ferric  chlorid  are  probably  not  free 
r  of  embolism. 

neous  injections  of  100  or  200  c.c.  of  physiologic  salt- 
itaining  one  or  two  per  cent,  of  white  gelatin  have  also 
red  with  advantage. — A.  A.  E. 

of  the  right  subclavian  and  carotid  has  been  pr()|K>sed 
Tient  of  aneurysm  of  the  arch  of  the  aorta.  Among 
conspicuous  symptoms  severe  neuralgia  ('.s|)ecially  re- 

the  frequent  employment  of  morphin  subcutaneously. 

mON  AND  OCCXUSION  OF  THE  ISTHMUS 
AORTA  (ISTHMUS  AORTAE  PERSISTENS)- 

ction  of  the  arch  of  the  aorta  witli  the  (los(!ending 
the  duct  of  Botal  enters  into  the  aorta,  is  known  as 

of  the  aorta.     In  newborn  children  a  constriction  of 

f  the  aorta  exists  at  this  |X)int,  and  which  gradually 
Under  some  conditions  the  constriction  may  persist, 
mav  even  become  closed.     The  (listribntion  of  blood 

nutrition  of  the  lower  half  of  tlie  IkhIv  can  then  be 
through  the  collateral  paths  that  arise  from  the  aorta 

ithmus,  and  anastomose  with  arteries  tliat  arise  from 

3I0W  the  isthmus.     These   collateral  chanmh^  which 

ever  seen  in  healthy  pTs<ms,  become  tortuous,  pnl- 

ibrating  vessels  distended  to  the  size  of  a  finger,  and 

frequently,  also    cardiac-systolic    miirninrs    can    be 

\  is  an  important  and  distinctive  diagnostic  phenom- 
following  principal    collateral    paths    may    be    men- 

vian  artery,  internal  mammary  artery,  anterior  inter- 
s  and  superior  intercostal  artery,  posterior  inten-ostal 
icic  aorta. 

1  alflo  attended  the  intnKluction  of  lonir  coils  of  \n>\A  win-  tliron^^li 
3  current  is  passed. — A.  A.  K. 
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2.  Subclavian  artery,  transverse  artery  of  the  neck,  dorsal 
artery  of  the  scapula,  posterior  intercostal  arteries,  thoracic  aorta. 

3.  Subclavian  artery,  tninsverse  scapular  artery,  subscapular 
arteries,  posterior  intercostal  arteries,  thoracic  aorta. 

4.  Subclavian  artery,  internal  mammary  artery,  superior  epi- 
gastric arti*ry,  inferior  epigastric  artery,  iliac  artery. 

The  character  of  (he  femoral  pulse  is  noteworthy,  being  greatly 
retanled  in  comparison  with  the  apex-beat  of  the  heart,  and  being 
further  characterized  by  its  slight  fulness.  The  left  ventricle 
undergoes  dilatation  and  hyiM?rtrophy  in  consequence  of  the  re- 
duction in  the  aortic  blocKl-eurrent,  and  frequently  death  has  been 
observed  to  take  place  from  rupture  of  the  heart  or  cerebral  hem- 
orrhage. In  otiier  instances  paralysis  of  the  heart  takes  place 
gradually,  with  weaknem  of  the  myocardium  and  general  venous 
stasis.  Patients  may,  however,  attiiin  great  age.  Nothing  is 
known  as  to  the  rduses  of  the  condition.  About  one  hundred 
<*ases  have  thus  far  been  reported.  The  treatment  is  confined  to 
the  relief  of  prominent  symptoms. 

EMBOLISM  OF  THE  AORTA. 

i^mboli  in  the  aorta  are  mostlv  derived  from  detached  thrombi 
and  ve»:etati(nis  on  the  aortie  or  mitral  valves,  less  commonly 
from  eanliae  thnuiihi  in  the  left  ventriele  or  from  perforating 
tumors  or  eeliin<M(M'ens-evsts  <>f  the  heart.  Thrombi  in  aneu- 
rvsms  (»r  u|)0!i  arterioselerotie  lesions  in  the  aorta  mav  also  become 
<letaelied  and  be  >NV('])t  into  the  aorta  as  emboli.  If  the  orifice  of 
the  aorta  be  oe<liided  l>v  an  embolus,  .v*/^/</r//  drafh  (MMMirs,  because 
the  >upply  oi'  1)I(mk1  to  the  ln'art-nuisele  and  to  the  brain  ceases. 
FriMjueiitly  emboli  reach  the  point  of  bitiireation  of  the  aorta, 
u|)on  wliieh  they  ride,  sen<lin<r  bnmehes  into  both  common  iliac 
arteries.  The  patients  then  complain  mostly  of  sinldni  pain  in 
the  lower  extremity  with  the  lodgment  of  th(?  embolus.  The 
ft morfi/  jmlsr  i-  wantinL*",  and  the  extremities  ap|)ear  pale  and 
feel  <'old  like  tho>e  of  a  eor|)<e.  The  fiuieti<»n  of  the  S4'nsor}'  and 
motor  n<Tv<<  i>  aboli-hcd,  with  the  <|('vrl<>|)ment  lA'  finrMfhesia  and 
innfnr  jKilsy  in  fhr  i jtmnitirs.  If  an  a<le(jnate  e<)llateral  circula- 
tion <](►  not  <level<»|)  |)romptly,  gnngrf  nr  of  the  txirviixities  takes 
place,  a!id  the  patients  die  in  consecjuenee  of  Hrjtticcmin,  From  a 
thera|)eutie  |)oint  of  view  the  physician  is  |K)werle.ss  in  the  face 


PART  II. 

BASES  OF  THE  RESPIRATORY 

ORGANS. 


L    DISEASES    OF   THE    NOSE 


\L  CATARRH    (CATARRHAL  RHINITIS)- 

jy. — Catarrhal    inflammation    of    the    nasal    mucous 

also  designated  coryz(t,  is  a  niost  irklcHpread  dineaHe. 

very  person  is  probably  attacked  by  corj'za  more  than 

I  his  life,  it  appears  that  the  tendency  to  suffer  from 

r  is  a  variable  one.     Delicate,  jwile,  and  slightly  l)uilt 

attacked  by  corvza  with  esjK'cial  frequency  and  readi- 

fulous  perscms,  also,  are  in  marked  decree  susceptible 

rder,  and   likewise*   jwrsons    who  are   ex|K>fted   to   the 

>f  dust  and   irritating  gjises.     Amon^  the   causative 

liiotiM,  (oxicy  and  (rfmnuitic  {mechanical )  hijianictH  may 

J  mentioned  ;  to  these  mav  be  added  crfcnMion  <>/'  con- 

vmmxntlon, 

?  rhinitift  may   occur   either  as  an    inde|M^nd('nt   and 

^ease,  or  as  a  fiecnndart/  disorder  in   t\ut  sequence  of 

ous  diseases,  such  as  influenzii,  meash-s,  typhoid  fever. 

?ctious  rhinitis  is  often  attribut<'<i  to  exposure  to  cold; 

ough  it  be  conccnied  tliat  corvza  may  (jiii<*kly  follow 

re,  this,  in  all  probability,  acts  only  as  a  contributing 

►wering  the  resistance  of  the    tissues    and   aflordiiig 

•tunity   for  the    invasion    and    |)n>|)n<r«»ti<)n   ot'  lower 

ranisms  capable  of  excitinjr   iuflauiniation    (bactrria) 

changes  in  the  circulation  in  the  nasal  nnuous  iiieni- 

s  true  that  nothinjr  positive  is  yet  known   as   to  tii<' 

ese   bact<^»ria.     BacterioloL'"ic   examination-   have   di  — 

>resence  of  bacteria   in   the  na<al   secretion,  but   a-  a 

iirse  nothinjr  is  therebv  (h^monstriited,  a-  bacteria  <an 

I  in  the  nasid  mucus  of  healthy  per>(»n-,  Ixjul:   takrn 

inspired  air  by  the  moist  iuuccmis  membrane.     'I  Imtc 

ly  any  doubt  that  coryza   posse.-<es  a   con<idrrai>le 


_    •mful  lav  men  it  is,  there 

••:;:  r'nmi  the*  disorder. 

;^!its  taken  internally,  tlni: 

:  i.:*H\  of  irritating  ^ases.     Ii 

..-  Ti.tm  the  ingestion  of  {M)tas' 

■   -nay  likewise  follow  inhala- 

;cid,  nitric  aeid,  ehlorin-pis 

^  It  times  a  residt  of  the  inha^ 
^  :'i\'quently  as  an  ovenpatioh 
Mvo  penetnited  the  nares  alK 
«  x^  who  indiiljj^r  in  snuff  often 
-.:i»>tanee  irritatin^r  the  nasal 
-."".v,  in  i)art  ehemieallv. 

■  I  ■ 

<^  hy  extension  from  acljaceni 
.:i:!iV,  in   ass(M'iati(Ui   with   ah- 


^     '■  *  ,»o  s'^''  '^'^'^  '"• 

••   '^^  *■  ^.^j   foHowrd  with  fho  aid  <»f 

C'  v*i  n^hie-s  and  swrllini:  of  thr 

*' "^^-^ui*  of  I""*'"*'  '«»«d   i)Ms.  anil 

.,..      *    *'^  .^^^jjjh  extension  of  the  inflam- 
>**    ^*  '^  ^      |V|in  on  <'ith;r  side  of  thf 
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J  nose,  ofteu  severe  and  distressing,  is  dependent  upon 
on  of  the  mucous  membrane  of  the   frontal  sinuses, 
isations  in  the  upjKT  jaw  indicate  involvement  of  the 
Highmore.     Marked   lacrimation  and  active  redness 
iig  of  the   conjunctiva  indicate  that  the  inflammation 
h1  the  lacrimal  duct  and  the  conjunctiva.     Catarrh  of 
5  membrane  of  the  Eustachian  tube  (tinnitus  aurium, 
of  hearing),  and  espe<Mally  inflammation  of  the  middle 
itc  unpleasant  accidents.     Catarrh  of  the  mucous  mem- 
e  pharynx,  larynx,  trachea,  and  broncJii  is  not  rarely 
to  that  of  the  nasal  mucous  membrane. 
catarrh  of  (he  namd  mucous  membrane  frequently  de- 
repeated  attacks  of  acute  nasal  catarrh,  es|)ecially  if 
akcs  place  Ix^forc  the*  preceding  attack  has  been  cure<l. 
^tiinccs,  however,  chronie  coryza  appi»ars  in  its  chn>iiic 
le  outset.     The  result  depends  in  part  uj)on  the  causa- 
Patients  with  chronic  coryza  suffer  from  impermea- 
nares,  so  that  they  are  com|)elled  to  bre^ithe  with  the 
As  a  result  the  facial  expression  ac(juin^s  a  stupid 
and  the  deHei(Mit  waruiin^  of  the  inspired  air  predis- 
aniniatorv  affections  of  the  upper  air-passajrcs.     The 
11,  and,  in   connection   therewith,  the   sense  of  taste 
ired.     Sj>eeeh  becomes  nasal.     Usually  purulent  s(»- 
niiMl   in  excessive  amount,  which   in   part  dries  upon 
niembnine  as  grayish-gnn^n  crusts  and    mus8<'l-like 
often  can  be  expelled  onlv  with  great  difficulty  by 
lose.     At  times  the  inflamed  nasjil  mucous  membnine 
bundanee  of  thin  fluid,  and  this  condition   has  been 
inorrhea. 

cojno  examination  it  is  found  that  a  distinction  must 

veen  hi/perfrophic  and  afroj^hic  chronic  nfij<(i!  catarrh. 

re  of  chronic  hi/jjerfropliic  catarrhal  rhitiitis  tlie  nasal 

brane  appears  thrown  into  folds  an<l   thickened,  so 

1  passages  are  constricted.     The  mucous  nieml)ninc 

rownish-red  in  color,  and  widely  dilated  and  tortuous 

an'  often  visible  u|K)n  it.     In  addition  there  are  |)n»s- 

)le  deposits  of  mucus  and  pus  and  desiccated  ^niyish- 

Chronic  atrojJiic  catarrhal  rhinitis  may  develop  from 

>hic  variety,  but  apj>ears  to  occur  also  as  an  indr*- 

ion.     The  nasal  mucous  membrane  is  eliaraeterized 

attenuation,  so  that  the  nasal  eavitv  is  not(  NVf)rthv 

roominess.     Microscopic  examination  of  the  nasal 

►rane  discloses  absence  of  erectile  tissue,  collection 

in  the  subepithelial  layer  of  the  mucous  membrane, 

ation  of  the  ciliated  epithelium  into  scjuamous  (  pi- 

I  in  part  is  cornified.     Experience  has  shown  that 

lie    rhinitis    develops    esju'cially    in    persons    with 


I  76 


RESPIRATORY  ORGANS 


I 


broad,  depressed  nasal  bridges,  aud  that  in  some  families  it  ia 
hereditorv. 

Chronic  coryza  iniiy  be  attended  with  varimis  complications, 
of  which  ozena  is  especially  annoying.  Often  this  is  a  sequel  of 
atrophic  rhinitis,  while  in  other  instances  nlcers  have  formed  upoa 
the  nasal  mncous  membrane,  and  have  extended  from  this  to  the 
bony  substrncture,  and  thns  maintain  an  offensive  nasal  discharge. 
It  is,  therefore,  customary  to  make  a  distinclion  between  simple 
oxena  and  ulcpralive  ozena.  Not  rarely  the  inflamed  nasal  mucous 
membrane  undeletes  hyperplasia  and  nasal  polypi  develop.  At 
times  reflex  nemoees  ari^ie,  and  these  have  been  observed  with 
especial  frequency  in  association  with  hypertrophic  catarrh.  Among 
BUch  reflex  nenrosos  bronchial  asthma,  (H-ular  diseases,  psychic  dis- 
turbances, even  deformities  of  the  thorax,  scoliosis,  and  a  tendency 
to  abortion  have  been  dest^ribed,  although  some  of  the  statements 
must  be  received  with  a  certain  amount  of  skepticism.  Unpleasant 
complications  may  arise  from  f^ieninon  of  t/te  ckronii:  inflammatory 
procemt  from  the  nose  to  contiguous  mucous  membranes.  Among 
these  may  be  mentioned  chronic  inflammation  of  the  frontal  sinuses, 
the  antra  of  Highmore,  the  ear,  and  the  pharynx.  Although 
chronic  coryza  is  a  disopler  scarc^ely  dangerous  to  life,  it  is  nev 
theloss  a  most  obstinate  and  a  trying  disease. 

Treatment. — Prophylactic  measures  may  be  employed  in  the  j 
case  of  delicate  persons  and  those  exposed  to  the  inhalation  of 
dnst  anil  irritant  gases.  In  an  attack  of  ac^iie  J^tnh  coryza 
recumbency  in  bed  shonld  be  recommended,  with  the  ingestion  , 
of  hot  infusions  (pectoral  species,  elder-flowers,  linden-flowers — a 
tablespoonfnl  to  two  cups  of  hot  water).  In  addition,  inhala- 
tions  of  hot  steam  aflrird  great  relief.  Attempts  have  been  made 
t«  almrt  acute  citrvza,  and  for  this  purpose  the  following  formula 
of  Hftgen-Bnmdt  haw  a  certain  reputation  : 

B  Carbr>1if  Qfid,  5.0  (75  grainB) ; 

Alcoliol,  15.0  (1  fluidounce); 

'"  '         ■"  '  5.0  (75  minimB); 

1G.0  (4  fluidraniB).— M. 
a  e'nss  stopper. 

three  or  lour  Bheete  of  tliick  bibulous  ] 
with  tbe  ej'cj  cluaed,  ho  lung  as  au  odor  ] 


Dislillwl  water. 
Keep  in  a  dark  bottle  f. 
Dose:  A  few  drops  |>oured  u 
I  paper,  and  inhaled  evi?ry  two  hoii 
I    u  appreciable. 


Severe  frontal  pain  is  best  relieve<l  by  means  of  salicylic  acid,  ] 

I  sodium  salicylate,  or  phcuacetin  (1.0 — 15  grains — thrice  daily).    In  ] 

I  the  treatment  of  chronic  corym  various  snufi^  [ind  Irrigations  (nasal  I 

bo)  have  been  employe<l.     Astringents  and  disinfectants  have  J 

I  recommended  for  the  latt«r  purpose.     I  prescribe  irrigation  J 

F  the  nares,  momiug  and  evening,  with  carlmlic  acid  (2,0  :  200)  A 

r  solution  of  aluminum  acetate  (2.0  :  200),  and  then  insufflatioo  1 

g  the  nose  of  a  small  amount  of  the  following  powder: 
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liercurous  chlorid,  3.0  (45  grains) ; 

ilum,  5.0  (75      "     ).— M. 

as  a  ^nuff. 

:reatraent  of  hy^pertrophic  rhinitut  the  galvanocautery 
kkI  deal.  Crusts  can  l>e  removed  by  repeated  injec- 
:e\varm  solution  of  sodium  ehlorid  (1.5  :2(K)).  In  the 
f  ozena  I  have  observed  the  l)est  results  from  the  use 
as  a  snuff,  while  internally  ]K)tassium  ioilid  (5.0  :  2()0 
)onful  thrice  daily)  may  be  employed.  Llcertt  should 
d  with  silver  nitrate.  Change  of  residence  not  rarely 
arable  influence  in  cases  of  chronic  corj'za  ;  for  instance, 
'  the  sea. 

S  INFLAMMATION  OF  THE  NASAL  MUCOUS 
EMBRANE  (FIBRINOUS  RHINITIS)- 

3  inflammation  of  tlie  na^al  mucous  membrane  is  rare. 

e<l  with  the  formation  of  fibrinous  membranes  u\yon 

of  the  nasal   nuicous  membrane,  and  which  can  be 

hout  loss  of  substance.     Among  the  r(iut<fftive  Jartorn 

y  choline  and   'inftviioiis  o/fencieH,     The  <lis<^>nler  may 

it  times  in  consequence  of  cauterization  of  the  nasal 

braue.     In  some  instances  it  is  excite<J  by  diphtheria- 

h    usually   find  lodgmeut    u|h>u    the    nasal    mucous 

I  the  sequence  of  pharyngeal  diphtheria,  and   rarely 

y,  and  give  rise  to  uasal  diphtheria.      It   i>  probabl«% 

t  a  number  of  otlier  as  vet  but  little  known  bacteria 

»f  giving  rise  to  fibriuous  inflammation  of  the  nasid 

3rane.     This  is  tnu'  cspeeially  of  those  cases  in  which 

develops  in  conjunction  with  other  infectious  diseases 

let  fever,  typhoid  fever,  fii>rinous  |)neinnonia). 

ptoms  consist   in  obstruction  of   the  nares  and   in 

Lje,  which  may  accjuire  a  putrid  cha meter. 

lOSis  is  easy  when  fibrincMis  membranes  are  extruded 

on  rhinoscopic  examination. 

ment  ('onsists  in  irrigation  of  the  nose  with  carbolic 
)  to  4.0  :  100),  men'uric  ehlorid  (1.0  :  KM)),  or  lim<'- 

''-FEVER   (AUTUMNAL  CATARRH). 

. — Hav-fever  is  known  also  as  />o.v/oc/:\s-  catarrh, 
;  first  thoroughly  described  by  Bostock  in  1S1!».  It 
IS  a  severe  catarrh  of  the  nasal  nuicoiis  menii)nin(% 
or  as  a  mixed  form.  It  is  attributed  to  inhalation 
of  the  Ghraminese,  as  jK>lleu-grains  have  l)c<'U  ionnd 
id  lacrimal  8<?eretions  of  patients.  In  support  of  tin; 
ficance  of  the  pollen  of  plants  is  tin-  lact  that  the 
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broad,  depressed  nasal  bridges,  and  that  in   some  fiuD 
hereditary. 

Chronic  corj'za  may  be  attended  with  various  eoofi 
of  which  ozena  is  esi>ecially  annoying.  Often  this  is  d 
atrophic  rhinitis,  while  in  other  instances  ulcers  have  fi^ 
the  nasal  mucous  membrane,  and  have  extended  fnMUU 
bony  substructure,  and  thus  maintain  an  offensive  naMuT 
It  is,  therefore,  customary  to  make  a  distinction  bet\  " 
ozetia  and  ulcerative  ozena.  Xot  rarely  the  inflamed  bT^ 
membrane  undergoes  hyperplasia  and  nasal  polypi  d."* 
times  reflex  neuroses  arise,  and  these  have  been  ol>^ 
eH|H't'ial  fnHjuency  in  association  with  liy|RTtrophic  caU  ""^ 
mirh  reflex  neuroses  bronchial  asthma,  ocular  disease-  **• 
turbanceM,  even  deformities  of  the  thorax,  scoliosis,  ai 
t4)  alxtrtion  have  been  <lescribed,  although  some  of  t^ 
munt  1m'  n'ceived  with  a  <'ertain  amount  of  skepticii 
<M»mplications  may  aris<'  from  extension  of  the  chn 
fH'tHU'MM  from  the  nose  t«>  coutiguous  mucous  memb« 
i\w<r  nmv  be  UM'Utioue<i  clm>nic  infliuumatioii  of  the 
the  untni  of  llighmore,  the  ear.  and  the  phary 
ehn»ui4'  corv/.a  is  a  disopler  S4'an'(ly  dangerous  to 
<heh>*s  a  most  obstinate  and  a  trying  disease. 

Treatment. — Prophylactic  measures  maybe* 
rn»»e  of  ih'Iieate    |MMNon«i  and   tlios4'  e\|M>s(Hl   to  tJ 
\\u^\    and    irritant    g:i<es.      In   an   attack   of  aeu^ 
hMMMubenev    in   l>e«l   --ht^nld   be   reeomnieudiHl,  w.,^ 
of  hot  InAmlonii  (|Met»»raI   *.|HHir^.  elder-Howers,  #- 
tabli'*i|»«M»nrMl   to  tuo    eii|»>    ot'   hot   Nvater).     In    - 
lionn  of  hot  nti»«m  ;»tVoni   i:n  at  n  lief.      Attempt 
to  mIm»iI    fiente  eorN  M.  and  tor  tl»i-  |Hir|H><i^  tlie  . 
i»r  Mn»M"  Ihrindt  L;iv  a  errtain  n  puiation  : 

vu..i,..i  i-;'^  (jr.. 
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ni'a.son  they  must  change  their  residence.  I  have  observed  ^ood 
rewiilts  in  the  treatinent  of  hay-coryza  from  the  use  of  a  snutf  of 
calomel  and  alum : 

U     Ciilomt'l, 

Alum,  eat-h  3.0  (45  grains) ; 

Moqiliin  liydrochlorate,  0.8  (41       "     ).— M. 

Uite  thrice  daily  a«  a,  anufT. 

Irrigation  of  the  nose  \vit)i  a  solution  of  quinin  has  also  been 
praised  (f.O  :  740).  Hav-astlima  may  l)e  most  certainly  relieved 
by  nipann  of  narcotics;  for  instance,  by  a  subcutaneous  injection 
of  moqihin, 

MYCOSIS  NASL 

In  isolated  cases  moldn  (Atpergillun),  filamentous  fungi  {Botrf/tis 
Sttssiana),  and  biiddlngfunfft  {Oidium  albican*,  tkruglirfv/ngv*)  have 
lieen  found  upon  the  nasal  mucoiia  membrane,  and  yellowish^;ray 
or  greenish  fungous  masses  in  the  nasal  discharge.  In  treatment 
irrignfion  with  carbolic  acid  (from  1.0  tfl  5.0:200),  niercnric 
clilorid  (1 ,0 :  1000)  and  hmiffiabon  of  boric  acid  may  be  practised. 


I 


II.    DISEASES  OF  THE  LARYNX. 


CATARRH  OF  THE  LARYNX  (CATARRHAL 
LARYNGITIS). 


Etiology. — Catarrh  of  the  laryngeal  mucous  membrane  is  one 
of  the  most  widespread  diseases.  Delicate,  anemic,  and  debili- 
tated individuals  are  especially  predisposed  to  the  affection.  The 
causes  are  almoAt  the  name  as  those  resfwnsible  for  nasal  and  bron- 
chial catarrh.  A  distinction  must  be  made  here  also  between 
tnfcctionB,  chemlc,  themuc,  and  traumatic  (mechanical)  causes,  to 
whicli  may  l>e  ail<Ied  (an/ngrdl  cihirrh  by  r-j-lmmoii  from  adjacent 
dueii»r.  and  hijjtrnitniii  fitlnirh. 

In/tctioiis  ciihirrb  of  the  Inrynx  may  be  primary  or  secondary. 
Secondary  catarrh  develops  in  the  sequence  of  other  preceding 
disease;  for  instance,  whooping-cough,  measles,  influenza,  pnlnio- 
naiy  tuberculosis,  syphilis.  Primary  infectious  catarrh  of  the 
lar^'nx  is  also  variously  known  as  rheumatic  or  refrigerator  if,  as 
forrarrly  it  was  attribLite<l  to  the  influence  of  cold  (rheuma). 
While  this  influence  in  tiie  development  of  larj-ngeal  catarrh 
cannot  l>e  denied,  and  altliougli  this  is  observed  to  occur  with 
psjM'cial  frequency  in  northern  and  ni^^d  regions,  and  in  the 
spring  and  autumn  at  the  time  of  variations  in  the  weather,  the 
influence  of  cold  apjwars  lo  be  confined  to  the  circumstance  that 
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the  lower  temperature  provides  favorable  conditions  for  the  iavor 
eion  of  certiiin  bacteria,  tiirougb  altered  blood-distribution  audi 
diminished  powers  of  resistaaee,  whereas  the  actual  excitants  of 
the  disease  are  bacteria  with  their  toxina.  Accurate  information 
as  tii  the  nature  of  these  bacteria  le,  it  is  true,  ae  yet  wantioe^.  In 
harmony  with  the  infectious  nature  of  the  catarrhal  conditions 
of  the  larv'nx  under  consideration  is  the  fact  tliat  the  disease,  like 
many  other  infectious  diseaHes,  not  rarely  occurs  in  epidemic  dis- 
tribution. Infectious  laryngeal  catarrh  must  further  be  included 
among  those  infectious  diseases  that  leave  a  marked  tendency  to 
repeated  attacks.  ■ 

Lnryntfua]  raiarrh  due  to  c/ieiiiic  infiueneea  may  result  from  in-  I 
halation  of  irritating  gases  (vapors  of  hydrochloric  or  nitric  acid 
or  of  chlorin)  or  develop  after  the  ingestion  of  certain  substances, 
among  which  potassium  iodid  and  potassium  bromid  are  the  best 
known.  In  the  latter  event  the  substances  are  eliminated  from 
the  blood  through  the  laryngeal  mucous  membrane,  in  which  they 
excite  iuHammation.  Laryngi'^l  catarrh  is  a  common  manifesta- 
tion in  alcoholics.  Perhaps  chemic  iuHuences  are  operative  in  the 
Sroductiou  of  the  larj-ngeal  catarrh  of  patients  suffering  from  renal 
isease. 

Among  the  thermic  cauitejt  of  lanjngeul  cafari-h  is  inhalation  of  j 
hot  vapors. 

Laryngeal  catarrh  due  to  traumafic  [mechan.ii'al)  infi 
frequently  an  occupation -catarrh,  and  acconlingly  of  chronic  nature:,^ 
Prolonged  s|]eaking,  singing,  or  commanding  is  a  common  canml 
of  chronic  catarrh  of  the  larynx  in  teachers,  ministers,  actors,J 
public  speakers,  sin^rs,  and  officers.  In  other  individuals  catarrti'V 
of  the  larynx  results  from  the  inhalation  of  dust  and  smoke  (mil-' 
lers,  glovers,  stone-cuttera,  smokers). 

Hypostatic  catarrh  of  the  lan/vx  develops  in  conjunction  witbl 
chronic  disease  of  the  heart  and  of  the  respiratory  organs,  wheal 
the  flow  of  bhxjd  from  the  venae  cavie  to  the  right  auricle  is  interofl 
fflred  with,  because  the  action  of  the  right  ventricle  is  thereby! 
impaired  and  all  of  the  blood  is  not  sent  into  the  pulmonary  arteiy'l 
with  each  systole.  I 

Laryntfeiil  catarrh  by  extmainn  from  adjacent,  dlnrw^e  is  at  times  J 
secondary  to  similar  disenso  of  tlie  nose  or  of  the  pharynx  abovfi)  I 
or  of  the  bronchi  and  the  Irachea  below. 

Symptoms,  Anatomic  Alterations,  and  Diagnosis.— 
The  symptoms  (if  catarrh  of  the  larynx  require  especial  conaid-^J 
cralaon,  accordingly  as  the  condition   is  aeute  or  chronic.      Aeat^M 
catarrh  of  the  larynx  not  nirely  pursues  the  course  of  a  febrils^l 
infections  disease,  with  initial  chill  and  fever.     In  other  instancM  7 
elevation  of  temperature  is  wnnting.     In  dia^nosi^  the  locftl  aiXm- 
"ItniB  are  naturally  the  most  significant.     The  pitients  usually 
mplain  first  of  a  Mnee  of  tickUng  and  of  irritation  in  the  larynx. 
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is  often  especially  annoying  toward  evening  and  durine 

and  thus  di2^turb.s  sleep.     At  linft  a  ^^lalI  amount  of 

^parent  mucus  i^  expwtorated  with  difficulty  (.sputum 

Only  after  si^rae  time  does  the  expectoration  lxfcf>me 

lant  and  looser — that  is,  more  readily  ejectwl — r>paque, 

"h-yellow  (sputum  coccum).     If  the  Vfx-al  bands  are 

I  tlie  catarrhal  process,  the  Toice  is  changed,  bei.*om- 

irapure,  and    in    marked   cases   completely  trmeless. 

for  this  re^ides  most  frequently  in  the  fact  tliat  the 

kI  thickened   v<>cal  hands  are  no  longer  capable  of 

cc*urate  approximation  during  speech. 

tomic  aiUrfftioNJ*  attending  acute  catarrh  <^»f  the  lar\'nx 

t  accurately  studied  with  the  aid  of  the  lar\'ngo?<-ope, 

accuratelv  than  on  the  ca^laver,  becaase  atu^r  death 

ms  (hyperemia,  swelling)  may  have  receiled  to  a  c<jn- 

^ree.     The  inflamed  parts  an*  characteriz^Hl  by  «*xces- 

on  with  blo<»d,  ami  corn-sixindingly  apj^'ar  abnunnally 

Here  and  there  an   is*>late<l   tortuoas  and    dirt«nded 

can  be  n^^xignizetL     B<-si<lc*s,  th«-  inflam<'<l  an*a.-  are 

lie  secretion  of  the  muc<»us  membrane  i.-  als^i  gn-atly 

i<l   mucous  and  punileiit  deposits  an*  <ift**n  seen  up^^n 

of  the   mucous   membrane.     Xot   runly   the^*    have 

een  the  vocal  hand.*,  S4»  that  lon;r  -tnin<U  of  mucus 

visible  in  this  situation  in  phrmation.     At  timr-.  the 

the  mucous  memi>rane  with  \A(nn\   i«i  *o  great  tfiat 

re  and  the  interior  of  the  Iar\nx  i-  cov^n-il  with  fn-e 

lis  be  remove<l  with  a  camers-hair  l>ni-h.  iind^r  the 

the  laryngoscope,  it  rapidly  rear^Miriinlat*^'^  at   tinif-*. 

ation  is  at  the  same  time  bloo<ly,  and  tJu*  |ftiti»nt-  an- 

I  gn-at  "itate  of  alarm  by  the  A-ar  of  jMilnionan'  inUr- 

ich  thf'V  cr»nsid«*r  tin*  ex[K'<'toruti<^»n  of  filfN.«i  a  <-^rtain 

"his  variety  f»f  lar^ngf-al  ^-Jitarrli  ha«  U-^n  d«'*i'jTiat«-d 

aryuf^iiiit.     At  times  the  epithelial  lavi-r  of  tli«*  lanii- 

nembrane  is  exfoliat*-<l  in  plae»  ^.  with  th«*  'l«v*'lojf- 

Thal  erooons  and  ulcers. 

cases  the  inflammatory'  exudation  ♦•xt#n«l-  to  th'- 
jcles,  with  the  development  of  paralysis  of  iii<|:v;«lii:il 
iSt  frequently  the  aritenoiil  and  th*-  iiit»  nj.ii  tIivp- 
affected  (gaping  of  the  jK»^tenV»r  thinl  ••:  ti.'-  «  hiisk 
s — cartilagrinous  glotti. — in  th*-  tir-r.  ari<i  ^f  t;;»- 
tfairds — ligamentous    ghttti-* — in    tie-    latt*  r   <ri^-    in 

D  signs  of  laryngeal  sten<»-i*  a[»|Nar  -'i-li'  r.!%  at 
appear  within  a  short  tim*-.  A-  t'f,-  -v::i|.*.  r.- 
e  of  laryngeal  diphtheria  or  «»f  «  r-  ;;».  ::•  « ■  Ij- 
"O  designated  p»ettiUirroup.  TK*-  ^^liilir- n  •  :•♦  rj  ap- 
iog  the  night  with  a  cr^'  that  ti.'  y  -r* 
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the  lower  temperature  provitlo  fnvorable  conditions  for, 
sion  of  certain  bacteria,  throiijrli  altered  blood-disi 
diminished  powers  of  resistanic,  \\herfas  the  actual 
the  disease  are  luicteria  with  tluir  toxins.  Accurate 
as  to  tlie  nature  of  these  bacteria  is,  it  is  tnit',  as  yet  wv 
harmony  witli  tlie  infectious  nature  of  the  catarrhal 
of  the  larynx  tinder  i-onsideratiim  is  the  fact  tliat  the  ^ 
many  otiier  infectious  diseases,  not  rarely  owiirs  iu  e* 
tribtition.  Infectious  laryngeal  ciitarrli  must  further  . 
among  lliose  infet^tious  diseases  that  leave  a  marked 
repeater  1  attacks. 

Lrnjfiif/int  i-atnrrfi  ilue  to  cJu-inic  influ^nnn  may  re 
halation  of  irritating  gases  (vaiwrs  of  hydrwhlorie 
or  of  chIi>Hn)  or  develop  after  tlie  ingestion  of  ccrta 
among  wliieh  [>r)tassiuni  iixliil  and  {Mtassium  bromi 
known.  In  the  latter  event  the  substances  arc  el 
tlie  bliKxl  through  the  laryngeal  mncons  membrane, 
excite  iatlaitimation.  Larviigeal  rsiturrh  is  a  coral 
tion  ill  alt'otinlii-s.  Perhaps  chemio  Influences  are  ■ 
prtKluctionof  tlie  larjngeal  catarrh  of  paticnua  sufll 

.\ lining  the  fhf'rin'w  cttuiwx  of  iaryngecd  caiarrh 

L'lriin'/i-'i/  ••ii/hitIi  due  to  h-iinmnlic  (mer/iani 
friTjiiciiilyjintw:ciipatirni-catarrli,aiidaccor<!iugly  ■ 
I'mli'tigcd  s|i<':iliing,  singing,  rn-  commanding  is 
»i'  chroiitc-  riitarrh  of  (lie  larvnx  in  tcacliers, 
public  si..>:Lt;cr-,  -ing.T^.and  oIlicT-.  In  other  i 
.if  the  larvnx  r.Milts  fr.nri  tlic  inlialalion  of  dii:- 
I.Ts.  gl.,virs  -t'.m-riitliTs,  >nu,krr^|. 

Ilui>u^l'ilh-  ■■„l,u;-h  ..(  Ihv  Inninj-  develops  i 
.■lir..nir  di-i-a-i'  ..f  tJi-  lirart  miil  ..f  the  reapii 
til.-  Il'.w  ..!■  bl,«»l  fr„n.  tlu-  v.-um.'  rava-  to  the  r. 
f'Ti'.l  Miib,  lii'c'iiiisi'  tbc  action  <.f  the  right 
imiiairi'd  and  all  .if  tlf-  bl».i.l  U  wA  s.-nt  into  I 
will,  .a.'h  .v.t.,1... 

I.",'iii;/rii/  ral-irrh  fii/  t.riniMini)  from  adjai 
'■•■•••mhirw  \i,  -iriiilar  .li^'as.' of  tti'' nnso  or  <r 
'.r-.r  (l.,l,n,n.!ii  an.l  tlic  tnicli.'H  b.-low. 

Symptoms,  Anatomic  AlterationB, 

'I'll.'  -UN|,l -  ,,r  -aiiirrii  -if  lie-   i:irvnx  r. 

-■nilmn.  i...,..,nlini.'lv  :i-   ll .i-lliion'is  „. 

.■',/,„■,./,   „(  II..-   h,.;„..r   imt    T-at.U    |.iir-.a..-    ,. 
inr-,.,m,„,|israH-.will,  iniliat   rliilland   f,  ■ 

'■'■■M.tion  ,.r  t.. .ralnr..  is  xnn.llnL'.      In 

Ktlonii  lire  iialnnillv   (be  ni.iNt    sigiiifican 
coniiilain  liril  i>l'  a  lenH  of  UckUm  ond  ' 


;  for.       ^- 
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-•asares  should  not  Im' 
i'"^*'  inrhi<l('  intrlli^t'iit 
■nri  of  ihist  atnl  va|)ors 
A  s|M'akiri^  aiul  sinirintr. 
{t  in  bed  i>  to  Ih*  advi^^t-d 
ifbsions  inav  In*  athnini*^- 
i<l<'ii-lli»wrr-,  onr  tahh- 
a  narcotic  pnx-rilM'd  tor 
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As  long  as  tlio  Infl:init'd  laryngeal  mucous  membrane  eecret«a1 
viscid  mucus  inhalations  of  alkalies  by  means  of  Siegle's  appa-  f 
ratuB  (iu^iiim  clilorid,  from  1.0  to  5.0:100;   sodium  bicarWn- ' 
ate,  from  1.0  to  5.0:100;   sodium  carbonate,  from   1.0  to  5.0:. 
100;   potassium   bromid,  from  1.0  to  3.0:100)  may  be  recom-J 
mended  at  intervals  of  two  hours.     When  the  secretion  subee-  I 
(luently  becomes  more  abundant  and  more  diffluent,  the  alkalies  | 
sTiould   be  replaced  bv  astringents  (urgi'ntic   nitrate,  fnim    0.1 
1.0:100;   tuimic   acid,  fnmi   1.0  to  ;!.0:100:   alum,   from    1.0  | 
to   3.0:100;  solutiou   of  aluminum   acetat«\   from   0.3  to   I.O;  I 
100^.     In  cases  of  hmioiThoffic  Ifwi/ni/ilu  inhaJationit  of  eoJution  I 
of  ferric   chlorid  {from   0.1   to  0.3  :  ioO)   should   be   employed.  [ 
when  symptoms  of  paeudon-oup  arise  the  fears  of  the  patient 
should  lie  allayed  by  gentle  encounM;ement.     In  addition  deiivs- 
tires  should  be  upplieu  to  the  skin  of  the  neck  (alcoholic  frictions, 
sponges  dipped  in  warm  water).     Should  tiie  ehurtness  of  breath 
increase  in  a  noteworthy  degree  an  emetic  should  be  administered 
(solution  of  copper  sulphate,  1.0  :  100 — a  dessertspoonful  every 
ten  minutes  until  vomiting  is  induced  ;  or  solution  of  apuntorphin 
hydrochlorate,  0.2  :  10.0 — oiie-(|U!irter  of  a  hypodermic  syringe- 
ful  subciilancously).     Only  rarely  will   it  be  necessary  to  resort 
to  intubation  or  tracheotomy.  I 

Chrnn'u-  ffiri/n;/f(il  cnt'irrh  is  usually  treated  locally  by  means  J 
of  inhalations,  applications,  or  insnfflationa.    In  the  employment  of  J 
any  of  these  nirasiin^s  tiie  rule  should  be  observe<l  to  change  the  1 
nipdi«imcnt  after  the  lapse  of  u  few  days,  ns  the  raucous  mem- I 
brsine  readily   becomes  accustomed  to  the  reme<ly,  and  then  no  1 
longer  reacts  thereto.     In  practising  the  procedures  named,  astilii-  I 
gents  are  employed,  although  it  is  advisable  to  use  stronger  bqIo-  I 
tions  than   in  the   treatment  of  acute   laryngeal   catarrh.      Fori 
insufflation  into  the  larynx  tannic  acid  (0.1 — 1^  grains),  plumbio  J 
acetate  (0.05 — J  grain),  or  alum  (0.1 — 1  \  grain?)  is  employed.     At  1 
times  it  is  necessary  to  institute  causative  treatment,  and,  for  in-  J 
stance,  in  cases  of  syphilid  to  employ  preparations  of  iodin  and  I 
■  mercury,  or  in   the  presence  of  hypostatic  catarrh  digitalis  and  fl 
L  other  heart-tonics.     Those  who  can  affonl  it  ^ill  do  well  in  tliel 
I  preaence  of  obstinate  chronic  catarrh  of  the  larynx  to  take  a  course  1 
F  of  treatment  during  the  summer  at  a  bathing-resort.     The  alkaliniv  1 
)   chlorin   springs  (Ems,  Si?lterp,  AVi.>;<l.aiirn,  filrichenlwrg),  salin4^ 
,  baUiS  (Soden,  Reichenhall,  Ba<ien-IJ;i.l(n,  Is.-lil).  .sulphur-springa  J 

gUeumiorf.  Weilbach,  Stachcibei^,  Baikn  near  Vienna,  Batten  in  I 
witzorhtml,  Schinznacli,  Mehauia,  Eaux  Bonnes),  and  earthy  a 
tsprings  (Ijippspringe,  Weissenbnr^),  deserve  especial  consideration  I 
I  ra  this  connection.  I 

f  Ulcrrn  of  the  larynx  should  be  cauterized  with  the  stick  of  I 
I  ^ver  nitrate,  while  laryngeal  polypi  and  papiilomata  should  be  1 
L  Rmoved    by   operative   measures.     In   cases  of  cJiordiHs  vooo^J 
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hypertrophica  inferior  an  endeavor  should  lie  made  to  cause  the 
disi]p|H.>u ranee  of  the  hvperplaeia  bv  means  of  potaasiiini  iodid 
{H.i} :  2IJ0,  a  tablesjKKiiihil  tlirice  daily),  and  wliiii  tlie  dyspnea 
attains  threatening  projMirtiuus  intubation  or  tracheotomy  slioidd 
be  pract!:ied.  Dilatation  of  the  chink  of  the  glottis  by  incaDH  of 
sounds  also  has  been  iitlcmplttl.  I  liiivc  otiiiUd  a  cure  in  a 
number  of  cases  of  obstinate  chn)nif  jjiryiigfal  catarrh  in  the 
treutment  of  which  all  possible  remedies  had  previously  been 
employed  withmit  result  by  means  of  inhalations  of  compressed  air 
faradization  of  the  larynx. 


EDEMA  OF  THE  GLOTTIS. 


Anatomic  Alterations. — Edema  of  the  glottis  consists  in 
inliltraiion  of  the  subnuieoiis  tissue  of  the  larynx  with  transuda- 
tion or  exudation,  Aeeonlingly,  a  distinction  is  made  between 
hydropic,  and  iiijlainindtorff  ednnu  of  flw  gloltin.  In  cases  of  in- 
flammatory edema  of  the  glottis  the  fluid  poured  out  into  the 
gubmucosa  may  be  serous,  seropurnlent,  purulent,  and  in  rare 
rjiseg  even  bloody.  A  eircuniwTibed  aeeumnlalion  of  pus  is 
designated  an  ubtceim  of  ihf  Uiryiix.  The  diseased  laryngeal 
strnctures  are  conspicuous  for  their  great  increase  in  volume,  and 
if  they  be  punctured  Huid  usually  eecapes,  when  the  mucous  mem- 
brane covering  the  previously  swollen  structures  becomes  wrin- 
kled and  collaose*].  Further,  the  swelling  has  not  rarely  sub- 
aided  in  the  caaavcr.  In  cases  of  hydropic  edema  of  the  glottis 
the  mucous  membrane  often  presents  an  exceedingly  anemic  hue, 
while  in  cases  of  inflammatory'  edema,  on  the  other  hand,  the 
mucous  membrane  may  Im  deeply  reddone<I,  although  here  also 
n  paler  hue  is  present  wheu  the  accumulated  fluid  has  made  the 
bl'Mid- vessels  of  the  mucous  membrane  empty  thrf)Ugh  pressure. 
Edema  of  the  glottis  is  usually  best  developed  upon  the  epiglottis 
and  the  ar\-epi glottic  folds,  because  in  these  situations  the  sub- 
mnoosa  is  looser  and  provided  with  a  more  abundant  network. 
The  strnetures  named  are  often  converted  into  distorted  swellings 
OS  thiek  as  a  finger,  which  obstruct  the  entranci'  into  tha  larynx. 
A<'cordingty,  the  false  vocal  liands  and  the  region  of  the  aryte- 
noid cartilages  are  with  especial  frequency  the  seat  of  edematous 
ewel  ling. 

£tiology. —  JJydropie  edema  of  the gloUix  de\clops  with  espe- 
cial fretpiency  in  the  course  of  cachectic  diseases  and  of  conditions 
of  stasis,  of  which  nephritis,  pnlmonar}'  tuberculosis,  can'inoma, 
and  chronic  discnses  of  the  heart  and  lungs  may  be  mentioned  as 
examples.  ,\t  times  local  eau.scs  of  stasis  are  present  in  the  veins 
of  the  lan"ngeal  mucous  membnine  (goiter,  enlargement  of  lymph- 
atic glands,  niediiistinnl  tumors,  aortic  aneurjsm),  and  under  su<'h 
conditions  the  edema  of  the  glottis  may  be  unilateral  and  circum- 
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scribed.  Injiammidory  edenia  of  the  gloUut  occurs  most  frequently 
in  association  with  disease  of  the  larynx,  as,  for  instance,  afler 
inflammation,  ulcx'ration,  in  association  with  laryngeal  perichon- 
dritis, after  inhalation  of  hot  vapors,  irritating  gases,  dust,  after 
injuries  of  the  larvnx,  and  after  the  inspiration  of  foreign  Ixxlies. 
At  times  the  disorder  develops  in  the  sequence  of  infectioas  dis- 
eases, amon^  which  typhoid  fever,  pneumonia,  and  erysipelas  may 
he  mentioned.  It  occurs  at  times  as  a  collateral  edeina  in  cases  of 
parotiditis,  angina,  and  angina  Ludovici. 

Rarely  edema  of  the  glottic  is  of  anfjionmrotic  origin^  developing  in 
conjunction  with  angioneurotic  edeina  of  the  skin  and  of  the  pharynx. 

Occasionally  edema  of  the  glottis  has  been  observed  to  oct^ur 
without  demonstrable  cause — sponfdiwous  edema  of  the  (jlottUy 
although  in  some  cases  the  condition  may  have  been  erysipelas  of 
the  laryngeal  mucous  membrane.  ExjK'rience  has  taught  that 
edema  of  the  glottis  octrurs  more  frecjuently  in  men  than  in  women : 
and  adults  are  more  commoiilv  affected  than  children. 

Symptoms. — The  manifestations  of  edema  of  the  glottis  con- 
sist in  the  signs  of  stenosis  of  the  larynx.  Hreathing  is  visibly 
eml)arrass('<l  an<l  inspirafion  es|)e(Mally  a|)|)ears  interfered  with  and 
prolanffcd.  Inspiration  tak(»s  place  with  a  certain  degree  of  cau- 
tion in  order  to  avoid  aspiration  of  the  tnmi<l  parts,  and  thus  ami- 
plet«*  rxcjnsion  of  air.  It  is  usually  stridulous,  and  o<*casion8 
diminution  in  f/ir  fnftd  nn/nhcr  of  rrsjfindions.  During  each  inspi- 
ration f/ir  Id r jinx  and  the  tt'dc/icd  are  (irtirrhf  dnitrn  downward, 
T\w  nas<tl  (d<r  di/(dr  in  advance*  of  inspiration,  and  the  motith  is 
oprncff^  <rd^\)\\v^  for  air  to  a  certain  <lc<^ree.  The  auxiliary 
innsr/r,^  of  rrspiiftfion,  in  the  neck  cs|):'cially  the  stemomastoid, 
contract  viiX'>ronsly  dnrinu:  inspiration,  while  the  infrrroHtal miUfcJeM 
arc  dc|)rcs«ic(l,  brcans<'  tli<'  liniirs  arc  only  iinpcrfcctlv  Hlleil  with 
air  and  distended  dnrinir  inspiration.  TIh*  ro/rr  is  feeble  and  not 
rarely  almost  tone|e<s.  The  pati<*nts  assume  an  orthopneic  position 
of  the  body,  an*  usually  intensely  cyanotic,  and  exhibit  an  anxious 
expression  of  the  fa<'c.  flic  forehead  is  covered  with  cohl  sweat. 
The  pnlse  bec<nnes  <fnall  and  freijuent,  but  often  retains  a  fair 
dcjrree  of  tension.  The  skin  feels  cool.  If  the  dyspnea  become 
excessive,  con>cionsne<s  is  jrnidnallv  lost  and  death  oft4»n  occurs 
amid  muscular  twitchin^^s.  In  a<M*or(lance  with  the  dn ration  and 
course  a  <listinction  is  made  Ix'tween  acut<',  subacute,  and  chronic 
e<Iema  <»f  the  glottis.  A<*ute  cch'fua  of  the  glottis  persists  at  timt»8 
f<»r  scarcelv  an  hour,  wh<'reas  cliroui<*  (nlenia  tuav  be  protracted  for 
days  and  weeks.  In  the  latter  event  aggnivation  atid  improve- 
metit  not  nirelv  alternate  with  each  other. 

• 

Diagnosis. — While  the  recogniti<»n  of  stenosis  of  the  larynx 
is  not  difficult,  <lifficulties  mav  arise  in  the  wav  of  correctlv  refer- 
ring  the  condition  to  edema  of  the  glottis.     Examination  with  the 
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e  would  naturally  lead  readily  to  a  corre<*t  decision,  but 
means  ea.sy  to  examine  in  this  way  persons  suiTering 
e  dyspnea.  Not  rarely  the  thickened  lar}*njrt*al  stnic- 
\  felt  with  the  fingcT  intro<luced  thn>ugh  th(>  mouth  in 
1  of  the  orifice  of  the  lar}'nx.  The  history  also  must 
ful  consideration. 

sis. — The  prognosis  of  edema  of  the  glottis  is  un<ler 
IS  most  serious,  in  view  of  the  danger  of  death  from 
which  often  takes  place  with  surprising  rapidity. 
int. — If  in  a  c^se  of  edema  of  the  glottis  the  dysp- 
me  alarming,  relief  can  be  ex|K»i*ted  only  from  opera- 
tion (itduboiion  or  tracheotomy),  and  wiien  demanded 
the  best  instruments  at  hand  must  l>e  employ<Kl  (a  |H*n- 
i  the  tmchea,  a  hollow  |MMi-liolder  or  a  quill  inst<wl 
cannula).     It  has  furtiier  l)ei»n  sugg<»st(»d  that  the 
ucx>us  membrane  Ihj  s<:arifie<l  with  a  curveil  bistoury 
h  strips  of  adhesive  plaster,  except  at  its  free  ex- 
tlie  fluid  Ih^  evacuate<l,  <»reven  that  the  mucous  mem- 
rate<l  with  a  sliarix^ned  finger-nail,  but  at  the  pres<'nt 
^'stions  are  pun'ly  tlH^oR'tic.     Fnder  less  alarming 
?mpts  have  l)een  made  to  dissijxite  the  edema  of  the 
ns  of  derivatiyes  (hot  sponges,  leeches,  counter-irri- 
ms  to  the  skin  of  the  n(^ck)  and  of  emetics  or  pnrga- 
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— Inflammation  of  the  jM*richondrium  of  tlie  larynx 
indary  disorder,  occurring  in  conjunction  with  intlarn- 
M»ration  of  various  kinds  within  the  interior  (»t'  the 
rhal,  tuberculous,  syphilitic,  carcinomatous,  typhoid 
ration  following  smallpox  and  cliolcni,  may  all  give 
ise.  The  affliction  at  times  <M*curs  as  a  primary  dis- 
ry  of  tJie  Icirynx,  The  jxitients  are  usually  tnhilts, 
ease  is  uncommon  in  children. 

AlteratiotlS. — Peri<»hon(lritis  of  the  larvnx  l<;uls 
ion  of  pus  b<»tween  the  p<'richon<lriuin  ainl  the  car- 
irynx.     At  times  the  cartilage*  is  coniplct<ly  snr- 
,  and  is  exfoliated  when  rupture  of  th<'  pus  takes 
?  at  times  acxpiires  a  fetid  odor,  while  the  necrotics 
«»  calcified,  fibrillate<l,  or  coruified.     If  the  nh^Mss- 
1  cicatrization  takes  place,  deformity  an<l  steno^i^ 
lav  result.     The  larvnx  also  at  times  innhrjoes 
frequently  the  disc^ase  involves  the  ar\  teiioi<|  ear- 
commonly  the  epiglottis. 
and  Difl^^OSiS. — Perichondriti>  oi"  the   I.-iryiix 
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.%*.%   »w  Lvo^ii^tvl  with  certainty  only  with  the  aid  of  the  laryngo- 

V.,..    uv   M.i*i  y>i  the  disease  being  marked  by  an  intumescence, 

V  .iiv  a  .«v*,  ijuvi.^  presents  the  appeamnce  of  pus  through  the  mucous 

,^v  ..*K»iiU4c  .uia  rtuetuati»s  on  palpation  with  the  sound.     Purulent, 

»...;     .leu    euU*  o.vptvturation  containing  fragments  of  cartilage 

a   V  >uji;^v>iive  \}i  (tenchondritis.    Hoarseness  and  pain  in  the 

%i^*^i4  ^4  ti>^  IjtfyMX  are  too  equivocal  as  symptoms  to  be  available 

,  ,     .»4^»4v.^iic  |Mir|K»sinH,     Pain  of  es[)ecial  severity  usually  attends 

tj^v  .^ua  .a'tiKKl  and  fluid  when  the  arytenoid  cartilages  or  the 

.  .   ,  '..i.x   ^  :iu  M.at  of  jHTichondritis.     Many  patients  refuse  food 

.*^    lu.vt.  ..Ki  paler  to  run  the  risk  of  starvation.     Perichondritis 

i.  x.»\  uuiv  W  followed  by  various  consequences.     The 

,    i  v\>nMvlerHble  amount  of  pus  may  cause  such  reduc- 

.    .u    .%^  »t>  ^»f  the  larynx  as  to  give  rise  to  danger  of  death 

,'*..    o.*,     SutKvation  may  also  occur  from  rupture  of  the 

\,.o»t  •;  pu;*  i^'l*^*  the  larynx  during  sleep  or  from  impacted 

V    ■...;..  vv     iii^uunis  of  cartilage  in  the  larynx.     Death  from 

V  V  .    ^'*-    • '^^    ^'*^*^*  vKvur  as  a  n^siilt  of  cdnnd  of  the  glottU,  which 

..  V  :.iJiii>^l  to  iH-riehondritis  of  the  larynx.     Not  rarelv 

..  •*..  V  v'l  liie  lurviix  gives  rise  to  a  febrile  state,  in  which 

VN*^  v»4  i&U^iigUi  may  take  place.     As  may  be  understood, 

,    .K  i;ivat\*r  when  tlie  patient  refuses  to  take  food  on 

^^         \      i^  :\»iU.       Vt  times  the  pus  from  tlu^  ruptured  abscess 

'^.  T^K^      .xj'xi    ur>|Kis>;ii;rs,  and  gives  rise  to  aspiration-pnen- 

„».H4<4*ja>  Ab*vM>88  or  gangrene.     The  pus  also  at  times 

.   \;uail»   I  lie  skin  ol'  the  neek,  wIktc  it  gives  rise  to 

,    V'  V  r\»c^ion  of  the  large  vess(»ls  of  the  neck,  with 

^.^^        Vi  tiinrs  niptnn' of  pus  takes  |)lace  simulta- 

K   \«i\n\  ukI  into  the  ('>r)pii:igiis,  or  into  the  larynx 

»   •  J  ,^     .iyih   kA   the  neek,   >vith   the  development  o^  an 

\.^iiuit  'i'ripif/rd/  fisffi/ft.      Even  wiien  the  morbid 

\  vAv    \**'*»»^  (Af/K/r/-y  and  scffuc/w  remain,    f'ieatricial 

^u^uuv'U  v»t' the  larvnx  readilvtrive  rise  to  stenosis 

w^         smJ^      *  *^'   |kj\»j^nosis  in  <'ases  of  perielmndritis  of  the 
^^^>^N.       .   Ns;*ouvn  UH  tiie  disorder  is  painful  an<l  not  unat- 

.^  ^^      ^IMMU  UiMktment  is  probably  applicable  only  in 

^*^^*^  ^^     ♦i^ivwrs,  iH»tassinni  io(li<l).     Not  rarely  surgical 

^''  ^       v>^.%.5\x^  yUH'wion  of  abseesse<,  removal   of  exfoli- 

VVv'"^****^  .^^>i^^*V^     It  is  often  necessary  to  relieve  pain, 

\v    ^'■^^''^*'  ^^^,  lyfflHiMbltoas  of  cocain  ( 1 .0  :  10)  may  be  espe- 

^^  ^  *    "  ^^^^  V  j^     \l'  ll^s  i*\|M»etoniticm  is  offensive*,  inhalation 

'yX  '^>^^*^^ ^,^K»*K^  ^^'»  'J-OrHM);    8oluti<m    of  aluminum 

^    'j||»t»l|  ^^y  wA   ^^\    W   |vn*?*«'rib(Ml.      Danger   of  su  fixation 

lv!*^\^    ^*^   Ji^  ^»*H>^      ^^  ^^'^*'*  of  extensive   f>(^nehon<lritis  of 

\.^v*>xK  ^^^^"^^    it^t[ft1lf'n  tf  *•  larynx  has  been  pro|K)se<l. 


ALYSIS  OF  THE  MUSCLES  OF  THE  LARYNX         89 

^IS  OF  THE  MUSCLES  OF  THE  LARYNX. 

fy. — Paralysis  of  the  muscles  of  the  larynx  is  caused 

isease  of  the  related  nerve  or  by  changes  in  the  mus- 

ture,  and   ac<*ordingly  a  distin(;tion    has   been    made 

urofjeiious  and  myogenous  paralytds.     It  is  not  always 

decide  with  certainty  as  to  the  origin  of  a  given  paral- 

•ogenous  paralysis  of  the  muscles  may  be  of  central, 

)r  mixed  (reflex)  origin.     Central  paralysis  occurs  espe- 

ociation  with  flixewie  of  the  pons  Varolii  and  the  medulla 

when  the  centers   for  the    laryngeal    nerves    in    this 

e  involved  in  the  morbid  process.     Such  paralysis  is 

30  in  cases  of  acute  and  chronic  bulbar  mralysis,  mul- 

ds,  and  tabes  dorsalis.     In  mses  of  ordinary*  cerebral 

also  paralysis  of  the  laryngeal  muscles  u|)on  the  para- 

i  frequently  present.     IIi/Hterld  is  a  frequent  cause  for 

the  muscles  of  the  lar\'nx.     The  condition  is  unat- 

anatomic  alterations,  and  c(mstitutes  a  so-called  ftiuc- 

ysis.     Paralysis  of  the  muscles  of  the  larynx  is  often 

ith  di-Hecise  of  the  rnrpix^  and  especially />rewMr^-/>a/*a /- 

origin  is  not  rare.     Thus,  paralysis  of  the  larA'ngeal 

lot  uncommonly  observed  in  conjunction  with  tumors 

(enlargeil  lymphatic  glands,  goiter),  with  m<Kliastinal 

irAsms  of  the  aorta,  pleurisy,  j)erirarditis,  carcinoma 

agus.     Enlargeil  bnmchial  glands  and  contraction  of 

at  times  cause  paralysis  of  the  rccurrrnt   laryngeal 

imes  the  vagus  is  divided  in  the  neck  in  the  course 

removal  of  goiter,  and   paralysis  of  the   laryngeal 

ts.      Whether  the  toxic  and  infect iohj<  j)ar(difsr/<  of  tJic 

'  larynx  are  of  central  or  of  peripheral  origin  is  nn- 

ey   have    been    observed    in   connrction   with    lead- 

larvngeal   diphtheria,   typhoid    fever,  and    th(*   like. 

sis  of  the  niusch's  of  the  larynx  has  been  obiserved  to 

iation  with  disease  of  the  tonsils,  with  the  pn^senee 

the  intestine,  and   with   uterine  disease,  and  to  dis- 

y^  after  correction  of  the  primary  disorder.     Myoffcn- 

of  the  muscles  of  the  larynx  (K'curs  especially  in  tin^ 

her  diseases  of  the  larynx,  thus  after  severe  catarrh, 

ition  with  edema  of  the  glottis  and  perieliorjdritis. 

he  vocal  bands  in  singing  or  in  speaking  may  hv 

aralvsis  of  the  larvnjjeal   museles. 

:  Alterations* — Paralvsis  of  the  larvnireal  niuseles 

sted   without   apprecial)le   anatomic    alt<'nitions    in 

'les.     In  other  instances  degenerative  clianir<'s  are 

^rves  or  muscles,  or  in  both. 

5. — Paralysis  of  the  muscles  of  th(»  larynx  can  \nt 
h  certaintv  onlv  with  the  aid  of  the  larvn<r(>scope. 
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A  distinction  has  been  made  between  respiratory,  phonaiory,  and 
mixed  paridygen  of  tlio  iarynjjcal  muscles  accordingly  as  the  paral- 
ysis gives  rise  to  distiirbaiitHs  in  respiration  or  of  voice-formation, 
or  tu  both  set»  of  plii'mmiena. 

PumlyHix  of  tlie  ponfefior  cneo~arytenoid  muvcUv  is  of  the  respir- 
ator}' tyiH',  as  voice-formation  is  not  at  all  affected,  while  inspira- 
tion is  renden.'d  diHieiilt  and  stridulons,  bcoanse  the  vocal  bands 
do  not  sciKir.ite  dnring  inspiration,  but  are  brought  t<^ther  at 
their  frw  margins  by  a!?piration  (Fig.  11).  The  patient  is  com- 
pelled to  breathe  with  great  care,  as  rsipid  and  vigoriMis  respiration 
readily  induces  complete  closure  of  the  chink  of  the  glottis. 
PaniiywiM  of  the  posterior  crieo-arytcnoid  muscles  takes  place  not 
rarely  in  hysterieal   jNitieuts.     If  the  [mralysis  is  but  unilateral, 


the  vocid  liand  uj^in  the  [tanily^ed  sidi-  ritiiii 
durin<;  in~pinilion  (V\^.  \'1\. 

I'nriilyii"  of  tin:  uriili-iniiil  miiKr/iv  csuws  scpsinition  <if  the  pos- 
terior third  of  the  chink  iif  ihc  L'li>tti>!  ("nirtiliiciiious  glottis)  during 


pImn.Tlioii  (Fie-  l-l).  while  finriil_)i»it  iif  the  infernal  t/ii/ro-nri/fmoiii 
miiiH-liH  cauK("i  scjNimtion  nf  (he  anterior  two-thinis  of  the  chink 
of  the  glottis  ( Fig.  1 4 1.    Not  rarely  Iwith  pairs  of  muscles  im>  [lara- 
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lyzcd  simiiltaiieotisly, which  maybe  reeognizwl  in tlicluryii^scope 
from  the  I'aot  that  during  jihonatioD  Wth  the  posterior  third  and 
thf  anterior  two-third.--  ot"  the  ehink  of  the  glottis^  remaiu  widely 
oi>eu,  and  are  separated  l»y  the  projecting  vocal  process  of  the 
arj'tt'Doid  cartilage  (Fig.  l.j).  I'anilyaia  of  one  inl'-i'nul  ihryo- 
aiyterwid  muscle  cauiies  the  vocal  band  U|»on  tiie  jraralyzed  side  to 
form  a  convexity  outward  during  plionittimi  (Fig.  llj),     I'ordiyma 


of  thf  tatenii  ihyro-ar\flenoid  ami  the  rxternal  Ihyio-aryUnmii  tmta- 
cte»  cannot  be  recognined  from  any  (>eciiliarity  of  the  laryngoscopic 
appearances. 

With  paralusU  of  one  rwwifnt  hrpu/eal  neiTi;  which  inner- 
vntes  the  mnscles  thus  far  named,  the  true  vocal  band  upon  the 
paralyzed  side  remains  immobile  dnring  bi-eathing  and  speaking. 


Fro.  IJ— liryngoKtjpIc  ■pponnci'i'  pre-  Flu.  IS.— LaryiipwiOHiiP  apnefcrutiPM  pre-™ 

mUfil  liT  iganlfili  ot  (he  left  recurrent      nentvd  by  paralyil*  ciF  ihe  IcH  ivcurrent 
inn^feU  Dvrv? ;  ciulavt^rlc  poaltloii  of  the       }trjaneaJ  ntirve  iuiiai;  plioQiitioD. 


ktl  *oc>l  bBDd :  Itupinttur)' poeltlon. 

It  nnsiinien  the  position  that  is  obfwrved  in  the  i-adaver;  whence 
the  dctiignntion  'lulat'eric  pointion,  viz.,  midway  between  the  me<Iian 
position  and  the  extreme  lateral  position  {Fig.  17).  In  phonation 
the  ehink  of  the  glottis  is  closed,  because  the  healthy  votuil  hand 
ie  dniwn  beyond  the  me<]ian  line,  and  becomes  applieil  to  the  free 
mai^in  of  its  paralyzed  fellow.  At  the  same  time  the  arytenoid 
CMTtilagCB  overlap,  that  of  the  healthy  side  being  placed,  as  a  rule. 


>.  ■  • 
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•     yj^i.  IS).     It  is  noteworthy  that  the  chinl 

..  ^    '.ii  oblimie  course.     Changes  in  the  voie 

*.  -ici>  v»t*  expiration  (cough,  expulsion)  ma; 

.'4i/>/i/  laryngexd  nerves  gives  rise  to  per 

111    MKnil  hands,  whicli  maintain  the  sam* 

...  .iiij;  M\y\  sjH'aking.    Botli  vocal  bands  assunn 

,.>  ii.       Kxpulsion,   cough,   and   loud   s{K'akin| 

,.>M.uv  ot'  the  cliink  of  the  glottis  cannot  \y 


iu>*>'<iriM'lii(flottic  musclejSy  which  are  inner 

.  .   .»  .     liiv tiij^eal  utTve,  manifests  itself  function 

.,    u^i»»i^tnon  of  swallowed  sui)stances  into  tin 

.K      .liiHiKv  to  the   hirvnx   remains  ojKin  during 

.  .j»^.      hi  ooiis('<|uenee  there  is  <langer  of  suffo 

.    ...  .i.K  iiriuMiia,  of  j)uhnonarv    abscess,  and   of 

vMi  Lu*\  ngoscoj)ic  examination  the  immo 

.  »%  .1  ;tlirart  att<'ntion. 

..    »  '/■  cricfiihyroid  iimarlen  renders   impos- 

.    i.;;IuT  notes,  as  the  tension  of  tiie  voc:ii 

U.^ides,  in   the  att<Miipt  at  this,  approxi- 

iiiilaire  to   tlie  cricoid   cartilatre  fails  t< 

..  *  t.;»».'>i**»pi*'  ap|)eani]icM'.s  are  less  distinctive, 

u».    'k'  midtlle  of  the  voeal  l)an<l  sinks  down- 

^..^,|    Old  proje<'ts  upward  (hirin^r  exj)iration 

....  .»r  ilie  arvtenoid   eartila;r<'  is  not   visil)h 

.,*,  I'ld  that  ill  the  attem|»t  to  pnwluce  higF 

^  ,     S4Md  a|»pears  tin*  hiirlier  and  tlie  h>njrcr. 

.^  ■   1,-1  nlt//nffir  aurl   i inferior   rrlrftfhi/roifl 

.»..*.\\«  \\\[\\  tnifsf/nfila   nf  ////»  larifuf/rnf  mucniu 

..^»«'»  1. u'N  Uireal   nerve,  which  imiervates  th( 

■  v.u-xe   ilie  seii^orv   uervc   for  the  larvnrreal 

^  .,.j   !•»  the  ehink  <>f  th«*  ^h>ttis.      In  cons(»- 

.1.1!    i^pirated   |>artiel<'s  of  fcwKl   may  gjiiii 

V.    r»- ui-^si^r^s,  and  •'^ive  rise  to  inflamma- 

.1   iviie    in    th<-    lnn;r<,   beeans<*    eoutjfh    \i 

s    .ajwibh- of  eansiiii^  expulsion  from  the 

. :.,     Oivij^u  b»»dy. 

i^j    »..  an*  foHowed  bv  (itrnnliy  from  inaC' 

'    .  !>      v.Kv**^^*''*  '**  «roverned  larL^ly  l)y  the  fact 
"Vx^  vx>»v^  J      ^.,^;  i^*nH  are  eunibh*  or  inenrable  ;  but, 

.^.- .^i'  ilu*  hirvn<j:<'al  mnx'hs  mav  ])rove 

'^^•m^ut.      In   ea-^es  of  hysteria  an<I  of 

*  '      *      4.h'\*»^  >^  freipiently  reeurn*nt. 

^".  %        :  ,»i»ov>U   «**    )windysis   ai'   the    laryngeal 

*\xxx'*^^'"^^*        **'    .    \.-a   phici'   directed    to    the   causative 
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condition.  In  addition  local  troatmcnt  should  be  employed, 
and  by  means  of  insufflations,  by  tlie  application  of  Bounds,  by 
loud  speaking  during  laryngoHcopio  examination,  by  electricity, 
and  by  inhalation  of  compri'i^ucd  uir,  an  endeavor  should  be  mode 
to  stimulate  the  vocal  band^ri  into  ii(;tivity.  If  in  consequence  of 
pamlysis  of  the  posterior  crioo-arytenoid  muacles  danger  of  suffo- 
cation should  arise,  n^sort  should  be  had  to  intnljatiim  or  tra- 
cheotomy. Id  the  presence  of  aneathesia  of  the  laryngeal  mucous 
membrane,  in  consequence  of  paralysis  of  the  superior  laryngeal 
nerve,  nourishment  through  the  stomach-tube  will  be  necessary. 

SPASM  OF  THE  GLOTTIS. 
Symptoms  and  Diagnosis. — Sitasni  of  the  glottis,  a  com- 
mon ilisi-iiae  of  early  cliildliinKl,  resultis  from  »]HiHic  eontraciion  oj 
l/ie  mii:w/r«  tluit  c/ow  t/ir  ijliitlis  and  of  the  diaphragm.  Children 
tJiat  have  been  carried  upon  the  arm,  and  were  quite  cheerful, 
are  suddenly  seized  with  irregular  breathing.  They  rotate  their 
eyes,  and  Bnally  close  thera ;  the  head  falk  forward,  and  breathing 
ceases  entirely.  At  the  same  time  the  color  of  the  face  undeivoes 
a  change,  becoming  [tale,  and  then  more  and  more  livid.  The 
Itnlse  becomes  accelerated  and  of^en  also  irregular,  and  the  veins 
of  the  neck  become  greatly  distended  with  blood.  After  a  few, 
at  most  thirty',  seconds  respiration  is  again  established,  with  loud 
whistling  or  crowing  inspiration,  consciousness  returns,  and  the 
children  are  soon  as  bright  as  before  the  attack.  Such  attacks 
may  he  repeated  more  than  fifty  times  in  the  cnurse  of  a  day  ;  in 
other  instances  the  disease  is  terminated  with  a  single  attack, 
or  the  attack  is  repeated  a  few  times  in  the  course  of  days 
or  weeks.  During  the  attack  the  upper  limit  of  liver-dulness 
can  lie  demnnstratcil  by  percussion  to  occupy  an  unusually  low 
level,  and  this  has  t>oen  attributed  to  spasm  of  the  diaphragm. 
Not  rarely  urine  and  feces  are  pafised  involuntarily  toward  the 
end  of  the  attack.  Spasmodic  oontraclinn  of  the  dorsal  flcxore 
of  the  fingers,  toes,  hands,  and  feet  occurs  also,  and  at  times  gen- 
eral clonic  muscular  spasm.  Children  with  spasm  of  the  glottis 
not  rarely  present  also  nervous  restlessness,  undue  susceptibility 
to  fright,  disturbed  sleep,  hyperidrosis,  nystagmus,  and  tetany. 
The  individual  attack  frequently  occurs  without  obvious  cause. 
In  other  cases,  however,  it  is  induced  by  psychic  disturbances 
(crying,  laughter,  fright),  by  the  entrance  of  foreign  b«<lies  into 
the  larjns,  or  by  falling  liack  of  the  tongue ;  or  it  occurs  in  con- 
nection with  deranged  digestion. 

Prognosis. — The  prognosis  is  serious  because  of  the  danger 
of  suffocation.  This  is  the  more  alarming  the  more  frequently 
the  attacks  follow  one  another,  the  longer  they  last,  and  the 
rounger  the  patient. 
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l^tiology* — As  a  rule,  only  chUdreii,  and  especially  between 
the  sixth  and  the  twenty-fourth  month  of  life,  are  attacked  by 
spasm  of  the  glottis.  Most  frequently  the  children  have  been 
noarished  artificially,  and  present  signs  of  racliitis.  The  disease 
occurs  with  especial  frequency  in  northern  regions,  and  in  the 
cold  months.  At  times  e])idemic  occurrence  has  been  ob8er\'ed. 
An  es|K»cial  form  of  the  disorder  is  known  as  spajtmus  glottidis 
ablactatorum,  which  aj)pears  in  some  children  at  the  time  of 
weaning. 

Anatomic  Alterations  and  Nature  of  the  Disease. — 

Distinctive  anatomic  conditions  sufficient  to  explain  the  disease  are 
as  yet  unknown,  and  hyi)othese8  have  thus  been  given  a  free  field. 
The  dis(»ase  has  been  attributed  to  irritation  of  the  vago-acces- 
sorius  or  the  recurR'Ut  laryngeal  nerve  by  enlarged  bronchial 
glands  or  by  an  enlarged  thymus  gland,  or  by  a  softened  rachitic 
occiput,  and  the  like.  It  has  recently  been  maintained  that  spasm 
of  tile  glottis  is  merely  a  symptom  of  tetany. 

Treatment. — With  the  onset  of  an  attack  of  spasm  of  the 
glottis  all  constricting  articles  of  clothing  should  be  removed,  and 
the  child  should  be  raised  up,  as  exj)erience  has  shown  that  the 
dorsal  decubitus  prolongs  the  duration  of  the  attack,  and  it  should 
be  taken  to  an  open  window,  or  into  the  fresh  air.  Respiration 
should  be  stimulated  by  sprinkling  cold  water  u|K)n  the  chest,  by 
tickling  the  soles  of  the  feet  or  the  nasal  mucous  membrane,  or 
by  application  of  ammonia  to  the  nares  for  inhalation.  If  respira- 
tion is  not  resumed,  the  index-finger  should  be  introduced  to  the 
entrance  of  the  larynx  to  determine  whether  |K)8sibly  the  epiglottis 
has  not  l>een  im]>aeted  jM)steriorly  in  consequence  of  spasm  of  the 
thyro-arvepiglottic  muscles.  Tracheotomy  and  intubation,  and 
faradiziition  of  the  phrenic  nerves  have  also  been  recommended. 
If  the  attacks  recur  frequently  in  the  course  of  the  day,  the  little 
|)iitient  may  be  kept  slightly  under  the  influence  of  chloroform  or 
of  ether.  For  the  general  nervous  condition  nervines  have  been 
a<lvise(I,  f<>r  instance,  sodium  bromid  (•>.():  100  ;  10  c.c. — a  des- 
sertsjMKUiful — every  two  hours).  In  cases  of  spasmus  glottidis 
abhu'tatoruni  the  cliihl  must  again  be  applied  to  the  breast  and 
the  prfK'ess  of  weaninji  <lcf«Tn*(l  for  a  siiort  time.  Among  prophj- 
lactic  measures  appropriate'  nourishment  and  the  treatment  of 
possible  rachitis  must   be  cousidcred. 

PHONATORY  SPASM  OF  THE  GLOTTIS  (SPASTIC 

APHONIA  )• 

Hv  phonatorv  spastn  of  the  ^rjottis  is  understooil  a  spastic  con- 
tnu'tioM  e<p('cialiy  of  tin*  tensors  of'tiie  vocal  bands,  which  sets  ID 
whi-nevcr  tiic  patient  makes  an  attempt  to  s}>eak.     The  dwn 
is  tiius  su<rgestive  ot'  the  eor»nliiiatorv  oecupati^ 
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e  unable  to  speak  aloud,  an<l  complain  principally  of  a 

•essure  in  the  region  of  the  lan'nx  and  within  the  inte- 

thorax.     The  explosive  consonants,  such  as  b,  p,  d,  t, 

est  enunciated.     Most  frequently  the  patients  are  ner- 

ysterical  individuals,  although  the  affection  <K*curs  also 

)n  with  tabes  dorsalis  and  multiple  sclerosis.    At  times 

cohl  or  over-use  of  the  vocal  bands  is  a^^signed  as  the 

addition  to  treatment  of  the  primarv  condition,  care 

»,  electricity,  and  applications  of  cocain  (1  :  10)  to  the 

'  l)een  recommended. 

DISORDERS  OF  THE  LARYNGEAL  MUCOUS 


lesia  of  the  larynffeal  mwous  membrane  occurs,  as  has 

>ned,  in   association   with   jiaralysis   of   the    superior 

rve,  and    then  exti»nds  down  to  the  free  bonier  of 

ids.     At  times,  however,  the  anesthesia  involves  the 

down  to  the  mucous  membrane  of  the  trachea.     The 

to  be  recognized  fnjm  the  fact  that  irritation  of  the 

cous  membrane  with  a  sound  induces  no  reflex  move- 

ler,  cough  is  not  excit^Kl  when  foreign  bo<lies  enter 

n  swallowing.     For   this    reason    such    Ixxlies    may 

ntrance  into  the  de<?per  air-]>assages,  and  give  ris<'  to 

imation   in   the    lungs.     Hysteria,  <liphtheria,  lead- 

I  bulbar  paralysis  are  the  most  common  causes  of  the 

it  should  be  directed  against  the  primary  affectirm. 

lourishment  by  means  of  the  stomach-tul)e  and  the 

f  elwtricitv  are  to  l)e  rcconmi<»nded. 

thefiia  and  jKiredhetda  of  the  ian/nT  are  attended 

f  tickling  or  burning,  or  even  ]>ain,  in  s})eMking,  so 
ts,  who  are  principally  nervous  and  hysteri<'al   per- 

'ssed  by  the  belief  that  they  are  suffering  from  some 
al  disease.  They  speak  only  in  whispers,  or  avoid 
,  and  endeavor  to  make  their  coinmunications  solely 

lent  should  be  especially  ])sychic,  and  sli(nild  eon- 
in  encouragement  and  in  <laily  nietlKwlieal  speeeli- 

LARYNGEAL  COUGR 

ough  occurs  principally  in  ])ale  an<l   nervous  jur- 
ies assign  their  trotibh'  to  exposure  to  roM  or  o\<r- 
'.    The  cough  at  times  appears  pMroxysrually  :  mI 
iterruptcil,  and   not   nirely  a<'<juin>  ;i   harkiiiL:   '»r 
^r.     At  the  same  tim<'  examination  of  the  r«  -pi- 
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ratory  organs  fails  to  disclose  the  slightest  alteration.  Grentle 
encouragement  and  change  of  residence  are  the  most  reliable  reme- 
dies. 

MYCOSIS  OF  THE  LARYNX* 

At  times  fangoua  veyetdtions  occur  upon  the  raucous  membrane 
of  the  larynx,  forming  grayish  or  yellowish  deposits.  In  a  case 
under  my  obsiTvation  the  fungi  consisted  of  leptothrix-filaments, 
in  another  of  cocci  (staphylococcus  pyogenes  albus)  and  bacilli. 
The  fungous  masses  may  be  present  simultaneously  in  the  pharynx 
and  in  the  trachea.  Cases  are  also  on  record  in  which  only  the 
mucous  membrane  of  the  trachea  was  involved.  The  disorder  is 
exceedingly  obstinate.  I  have  observed  the  best  results  from  inha- 
lations of  mercuric  chlorid  (0.1  :  100). 


III.   DISEASES  OF  THE  TRACHEA. 


The  diseases  of  tlie  trachea  usually  arise  by  extension  from  the 
larynx  or  the  bronchi,  and  do  not  occur  as  independent  affections. 
If  tlie  chink  of  the  glottis  be  dilated,  the  tracheal  mucous  mem- 
brane can  be  observed  witli  the  aid  of  the  laryngoscope. 


IV.    DISEASES  OF  THE   BRONCHI. 


BRONCHIAL  CATARRH. 

Etiolog^^. — Bronchial  catarrh  is  one  of  the  commonest  of 
diseases.  It  occurs  at  nil  periods  of  life  and  in  both  sexes  with 
almost  equal  frequency  ;  it  attacks  with  especial  frequency  delicate, 
anemic,  and  debilitated  persons,  whose  tissues  have  in  general  suf- 
fered in  their  ])(>wers  of  resistance.  It  is  especially  prevalent  at 
times  when  the  weather  is  variable,  ))articularly  in  the  spring  and 
autumn  mouths.  Recoverv  from  one  attack  of  bronchial  catarrh 
predisposes  strongly  to  recurrence.  A  distinction  must  be  made 
between  a  pri/narj/  and  a  >i(voiuhirji  broncJiial  rafdrrli  accordingly 
as  the  disorder  occurs  as  an  indepcMidcnt  affection  or  develops  in 
the  course  of  other  diseases.  Secondarv  bronchial  catarrh  mav 
result  by  extension  of  disease  from  the  larynx,  the  pharynx,  the 
trachea,  and  the  lun^s,  but  it  occurs  also  in  conjunction  with  many 
infectious  diseases  ;  for  instance,  influenza,  whoo])intr-cough,  diph- 
theria, measles,  and  typhoid  fever.     The  actual  ^•^"^''ious  agencies 
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may  be  divided  into  infectiotis,  toxic,  traumatic  {mechanical),  and 
circulatory. 

In  all  catarrhal  states  attributed  to  exposure  to  cold  (refrigera- 
tory, rheumatic  bronchial  catarrh)  bacteria  probably  play  the 
actual  exciting  role,  while  the  cold  merely  establishes  a  favorable 
medium  for  their  development  by  causing  changes  in  the  distribu- 
tion of  the  blood  and  the  powers  of  resistance  of  the  tissues.  The 
catarrh  arising  in  the  semience  of  infectious  diseases  is  likewise 
attributable  to  bacteria.  It  is  true  that  but  little  is  as  yet  known 
with  regard  to  these  organisms.  It  may  be  mentioned  that  influ- 
enza-bacilli have  been  found  in  the  bronchial  secretion  in  cases  of 
influenza-catarrh.  The  significance  of  toxic  influences  may  be 
appreciated  from  the  fact  that  bronchial  catarrh  develops  after 
inhalation  of  irritating  gases  (vapors  of  acids,  chlorin-gas,  and  the 
like).  The  ingestion  of  certain  medicaments  (potassium  iodid, 
potassium  bromid)  also  is  followed  by  bronchial  catarrh.  Trau- 
vwtic  bronchial  catarrh  induced  by  mechanical  irritants  occurs 
especially  as  an  occupation-catarrh  in  jK^rsons  who  by  reason  of 
their  employment  are  exposed  to  the  inhalation  of  dust.  Among 
these  maybe  mentioned  millers,  bakers,  stone-cutters,  hat-makers, 
furriers,  waiters,  and  others.  Heavy  smokers  also,  especially  when 
they  indulge  in  the  practice  of  inhaling  the  smoke,  often  suffer 
from  bronchial  catarrh.  As  the  injurious  influences  under  these 
conditions  are  of  a  persistent  character,  the  resulting  bronchial 
catarrh  also  is  usually  chronic  in  course.  Among  the  varieties  of 
bronchial  catarrh  induced  by  circulatory  disturbances  is  a  hypostatic 
catarrh,  which  develops  especially  in  connection  with  diseases  of 
the  heart  and  chronic  respiratory  diseases,  but  also  with  diseases 
of  the  abdominal  cavity,  when  the  flow  of  venous  blood  to  the 
heart  is  interfered  with.  Further,  in  some  cases  several  causes  are 
probably  operative  simultaneously.  If  speakers,  singers,  and  those 
who  play  on  wind-instruments  suffer  frequently  from  bronchial 
catarrh,  not  only  circulatory,  but  also  mechanical  influences  (alter- 
ations in  the  pressure-relations  of  the  expired  air)  must  be  taken 
into  consideration. 

Aliatomic  Alterations. — Acute  bronchial  catarrh  is  clmracv 
terized  by  redness  and  swelling  of  the  bronchial  mucous  membrane, 
which  is  covered  with  mucous  and  mucopurulent  secretion.  This 
can  be  expelled  from  the  bronchi  by  pressure.  In  cases  of 
dirordc  bronchial  catarrh  the  mucous  membrane  exhibits  rather  a 
brownish-red  or  a  grayish-red  color,  and  accumulations  of  secre- 
tion are  also  present.  At  times  trabecular  degeneration  of  the 
bronchial  mucous  membrane  has  taken  place,  as  a  result  of  which 
the  mucons  membrane,  by  reason  of  the  marked  development  of 
the  elastic  layer,  exhibits  prominent  and  variously  branched  pro- 
Wctions  and  ridges.  At  times  loss  of  substance  occurs  in  the 
bronchial  mooous  membrane — broncbial  ulcers;    or  in  other  in- 
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stances  papillary  excrescences  form — ^bronchial  polypi.  Chronic 
bronchial  catarrh  may  give  rise  also  to  bronchial  dilatation  and 
hyperplasia  of  the  peribronchial  connective  tissue,  and  in  this  way 
to  interstitial  pneumonia. 

Symptoms  and  Diagfnosis. — In  many  cases  bronchial 
catarrh  is  attended  only  with  irritation  of  the  air-passages,  cough, 
and  expectoration.  Even  the  most  careful  examination  of  the  air- 
passages  fails  to  disclose  any  local  alteration.  Such  conditions  are 
present  when  the  catarrh  is  seated  at  the  commencement  of  the 
large  bronchi.  Among  the  local  Hymptoms  the  occurrence  of  rales 
or  rhonchi  is  distinctive  of  bronchial  catarrh.  Diy  rfi^les,  rhanchi 
9icci,  occur  when  the  catarrhal  condition  is  attended  with  swelling 
of  the  bronchial  mucous  membrane  and  the  production  of  a  viscia 
secretion — so-called  dry  bronchial  catarrh.  If  the  catarrh  is  seated 
exclusively  in  the  large  bronchi,  snoring  {sonorous  rdles),  rhonehus 
sononcsy  occurs,  while  with  catarrh  of  the  finer  bronchial  tubes 
whistling  {}<ibilant  rdles^)  rhonchu^s  i<ihilans,  occurs.  Often  sonorous 
and  sibilant  rales  arc  present  together,  because  the  catarrh  is  dis- 
tributed throughout  the  entire  bronchial  tree.  It  can  then  readily 
be  observed  that,  in  accordance  with  the  direction  of  the  current 
of  air,  sonorous  rales  first  become  audible  during  inspiration  and 
then  sibilant  rales,  while  conversely  during  expiration  sibilant 
rales  are  heard  first  and  then  sonorous  rAles.  Not  rarely  the 
sounds  are  so  loud  that  they  can  be  heard  across  a  room.  They 
may  at  times  also  be  felt  through  the  ehest-wall  as  a  vibration 
on  palpation — so-called  broncliial  fremitus.  In  a  case  of  pure 
bronchial  catarrh  the  percussion-note  always  remains  clear.  The 
resj)irat<>rv  niurnuir  likewise  always  retains  its  vesicular  char- 
acter, although  it  may  be  uinisnally  sharp,  or  interrupted  or 
jerky,  if  the  catarrh  be  irregnkn'ly  distributed  in  the  smaller 
bronehial  tubes;  or  the  ex|)iratorv  murmur  appears  strikingly 
prolonged  in  eoniparison  with  the  inspiratory  murmur.  Vocal 
fremitus  and  bronchophony  at  most  undergo  transitory  diminution 
in  eases  of  l)n»nehial  catarrh  if  the  lumen  of  the  bnmchi  is  con- 
stricted or  teniporai'ily  ocelude(l  by  masses  of  secretion. 

In  eases  of  l)ronchial  catarrh  with  readilv  movable  or  fluid 
secretion,  so-<'alle(l  vmtst  hronchial  caffirrh^  rnoisf  7'dlrSy  or  bubblingj 
rhonchi  JnnnhVi,  occur.  While  dry  rales  are  dependent  upon 
stenosis,  moist  rah^s  are  due  principally  to  bursting  of  the  bubbles 
into  which  the  secretion  is  thrown  by  the  respiratory  air.  In 
accordance  with  the  numl)er  of  l)ul)l)les  a  distinction  is  made 
between  abundant  and  scanty  l)ui)bling,  and  in  accordance  with 
their  size  l)etween  large,  small,  and  medium  bubbling  rales.  An 
abundance  of  rales  is  indicative  of  the  fluidity  and  the  amount  of 
the  bronchial  secretion  ;  while  the  size,  on  the  other  hand,  is  sug- 
gestive of  the  site  of  origin,  as  large-sized  rales  cannot  develop  in 
the  smaller  bronchi.     Most  frequently  moist  rales  are  heard  only 
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during  inspiration  or  during  both  inspiration  and  expiration. 
Rarely  they  are  audible  exclusively  during  expiration.  Accord- 
ingly as  the  bubbling  takes  place  in  the  superficial  or  the  deep 
bronchi  a  distinction  is  made  between*  clear  (loud)  and  dull  (faint) 
moist  r&les.  An  intensification  of  the  r^les  (consonance)  does  not 
take  place  in  cases  of  pure  bronchial  catarrh.  Frequently  an 
attack  of  bronchial  catarrh  begins  with  dry  rAles  and  terminates 
with  moist  r&les,  because  the  bronchial  secretion  is  at  first  viscid, 
and  only  later  becomes  diffluent. 

Ck>tigli  is  a  constant  and  troublesome  symptom  of  bronchial 
catarrh.  It  often  deprives  the  patient  of  rest  at  night,  and  not 
rarely  causes  severe  thoracic  pain  by  overstretching  of  the  muscles. 
The  more  closely  the  catarrh  is  situatt^d  to  the  bifurcation  of  the 
trachea,  the  more  troublesome  is  the  irritation  of  the  air-passages, 
because  the  bronchial  mucous  membrane  in  this  situation  is  espe- 
cially sensitive.  Severe  cough  may  give  rise  to  vomiting,  and  also 
to  hemoptysis.  It  is  also  frequently  attended  with  distention  of 
the  cervical  and  frontal  veins,  and  as  a  result  of  the  venous  stasis 
the  patients  complain  of  vertigo,  mental  confusion,  and  headache. 
At  times  severe  cough  is  attended  with  involuntary  evacuation 
of  urine,  especially  in  elderly  women  ;  less  commonly  the  bowels 
are  ipoved  involuntarily.  At  time.«  obstinate  cough  leads  to  the 
development  of  heniia  or  prolapse  of  the  rectum. 

The  expectoration  varies  in  accordance  with  the  duration  and 
the  nature  of  the  bronchial  catarrh,  and  a  variety  of  forms  of 
chronic  bronchial  catarrh  es|)ecially  have  been  distinguished  in 
accordance  with  the  character  of  the  sputum.  In  cases  of  acute 
bronchial  catarrh  the  expectoration  is  at  first  scanty,  viscid,  vit- 
reous, mucous  (sputum  crudum),  and  on  microscopic  examination 
is  found  to  contain  in  a  mucous  ground-substance,  coagulating  on 
addition  of  acetic  acid,  only  scantily  distributed  mucus-cells  or  pus- 
cells  (polynuclear  round  cells).  Ijater  the  exi)cctoration  becomes 
more  abundant  and  more  diffluent,  and  it  exhibits,  in  addition  to 
the  transparent  mucous  masses,  greenish,  opaque,  ])urulent  points. 
Such  sputum  is  described  as  mucopurulent,  sputum  coceuni  of  a 
former  day. 

The  respiration  is  accelerated  and  even  embarrassed  in  cases  of 
extensive  bronchial  catarrh,  so  that  inspiratory  retraction  of  the 
intercostal  spaces  and  participation  of  the  auxiliary  musch'S  of 
respiration  may  be  observed.  In  eases  of  chronir  bronchial 
catarrh  functional  hypertrophy  of  individual  auxijinrv  ninscles  of 
respiration — for  instance,  the  sternoinastoid — may  gr:i<lual]y  take 
place.  The  greater  the  embarrassniont  of  respiration,  the  nion^ 
intense  does  cyanosis  of  the  skin  and  niuciuis  liu'inbranes  l)econie. 
Venous  stasis  also  develoj)s.  The  veins  of  th<^  neck  often  heroine 
swollen  to  the  size  of  blue  cords  as  thick  as  a  finger,  which  collapse 
with  each  inspiratioDy  to  become  actively  distended  during  expira- 
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tion.  The  lips  form  thick  blue  cushions,  and  the  eyeballs  protrude 
markedly  on  account  of  the  swelling  of  the  retrobulbar  veins. 
Speech  api)ears  interrupted  and  jerky. 

In  accordance  with  the  duration  a  distinction  is  made  between 
axiute  and  chronic  bronchial  catarrh.  Acute  bronchial  catarrh  is 
not  rarely  attended  with  febrile  movement,  though  the  tempera- 
ture does  not  usually  attain  a  high  degree,  and  generally  it  pursues 
an  irregular  course.  If  the  catarrh  be  seated  in  the  larger  bronchi, 
the  patients  frequently  complain  of  a  feeling  of  soreness  beneath 
the  sternum,  in  addition  to  the  distressing  cough.  Catarrh  of  the 
smaller  bronchial  tubes  is  known  also  SiS  bronchiolitis.  In  children 
and  aged  persons  especially  this  is  by  no  means  free  from  danger, 
as  suffocation  may  take  place  and  bronchopneumonia  (catarrhal 
pneumonia)  may  be  readily  superadded  to  bronchiolitis.  Bronchio- 
litis is  distinguished  by  the  presence  of  small,  widespread  mucous 
rales  on  auscultation.  If  the  disease  pursues  an  unfavorable  course, 
the  cyanosis  becomes  more  and  more  marked  by  reason  of  exces- 
sive accumnlation  of  carbon  dioxid  in  the  blood,  breathing  becomes 
iucreasino;ly  accelerated  and  embarrassed,  consciousness  becomes 
obsenriMl,  and  deatli  not  rarely  takes  place  in  the  midst  of  eclamp- 
tic convulsions.  The  duration  of  acute  bronchial  Ciitarrh  varies 
from  a  few  days  to  four  or  six  weeks. 

(ln'ON/c  hri)H('lu(fl  vntarrJi  not  rarely  persists  throughout  the 
whole  of  life.  Naturally  pcTiods  of  improvement  and  of  aggrava- 
tion occur,  the  latter  usually  beinjx  dependent  upon  exposure  to 
cold,  and  metcoi'olouic  conditions,  and  being  attended  with  fever. 
A  (h'jf  chronic  hronchldl  cdfarrh  lias  been  described  in  which 
patients  cxj)el  a  small  amount  of  ton^h,  vitreous  grayish  sputum 
with  violent  eoniihin;:  and  straininii'.  Conversely,  in  cases  of 
tfiuiple  hronchorrhcd  laruc  amounts  oi'  nnicopurident  sputum  are 
expi^ctoratcd,  tlic  pnrnlcnt  masses  at  times  forming  rolled-up, 
gniyish-tn'ccn  (►paqnc  clumps — (//o/ju/ar  sj)uff(ni  (sputuyn  fflobosum). 
Serous  hronchorrhca  likewise  is  charact(^rizcd  by  abundant  expec- 
toration, which  occurs  in  tlic  form  of  a  lini])id  fluid  suggesting  the 
appearance  of  a  thin  solution  of  nincila<j^c.  Bronchohlcnnorrhea 
is  characterized  by  c(>])ions  ])urnlent  and  readily  diffluent  sputum. 
At  times  the  expcctoi'ation  undero()es  decomposition,  and  a  putrid 
or  fefid  hrotichifis  develops.  This  same  condition  occurs  with 
especial  readiness  when  chronic  bronchial  catarrh  has  given  rise 
to  dilatation  of  the  l)ronchial  tubes  and  stasis  of  the  bronchial 
secretion  takes  ])lace  in  the  diIat(Ml  bronchial  cavities,  although 
putrid  bronchitis  may  occur  also  in  the  al>sence  of  l>ronehial  dila- 
tation. The  sputum  under  snch  conditions  resembles  exactly  that 
of  pulmonary  gimgreue,  except  that  shreds  of  pidmonarv  tissue 
are  wantiui^  in  cases  of  putrid  bronchitis.  The  expectoration  has 
a  most  offensive,  penetrating  odor,  and  the  air  about  the  patient 
diffuses  a  most  disiigreeable  odor,  not  only  in  the  immediate  neigh- 
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borhood  of  the  mouth,  but  also  at  a  considerable  distance.  The 
patients  contaminate  the  air  of  the  room  within  a  short  time,  and 
thus  render  unbearable  the  association  of  others.  The  patients 
themselves  are  also  unpleasantly  conscious  of  the  disagreeable 
odor,  and  not  rarely  lose  their  appetite  entirely  from  a  feeling  of 
disgust.  The  amount  of  sputum  is  usually  considerable  (up  to 
500  c.c.  and  more  per  day),  and  as  a  rule  the  sputum  is  expec- 
torated but  seldom  by  day,  though  always  in  large  amounts — 
so-called  expectoration  in  mouthfuh.  On  standing,  the  sputum 
forms  four  layers :  an  upper  frothy  layer,  a  second  of  grayish 
masses  of  pus,  then  a  third  usually  grayish-green  serous  layer, 
and  finally,  at  the  bottom,  a  layer  of  sediment.  The  last  often 
contains  yellowish  or  brownish  granules — Dittrich  or  mycotic  bron- 
chial plugs — which  when  compressed  diffuse  a  peculiarly  offensive 
odor,  and  on  microscopic  examination  are  found  to  contain  innum- 
erable bacteria,  fat-drops,  needles  of  fatty  acids,  and  blood- 
pigment.  Some  of  the  bacteria  are  stained  violet  or  dirty-blue 
on  addition  of  iodin,  but  this  color  appears  only  in  the  actual 
body  of  the  bacteria,  while  the  periphery  is  stained  yellow.  These 
structures  have  been  designated  pidmonary  leptothriccs,  and  the 
decomposition  of  the  sputum  has  been  attributed  to  them.  At 
times  the  putrid  sputum  loses  its  disagreeable  odor  on  standing 
in  the  air,  but  this  reappears  after  vigorous  shaking. 

Chronic  bronchial  catarrh  is  a  most  troublesome  disorder,  in 
marked  degree  restricting  the  patient  in  his  capacity  for  work  and 
in  the  enjoyment  of  life.  The  disease  is  further  attended  with 
various  dangers.  As  a  result  of  progressive  debility,  death  may 
result  in  aged  persons  especially,  the  condition  having  been  for- 
merly designated  phthisis  pitaitosa,  Mu(;h  more  frequently  the 
dangers  reside  in  the  complications.  Chronic  bronchial  catarrh  is 
a  frequent  cause  of  alveolar  pulmonary  emphysema.  When  this 
occurs,  the  respiratory  difficulties  are  increased,  and,  in  addition, 
dUatation  and  hypertrophy  of  the  right  ventricle  may  readily  occur, 
because  a  portion  of  the  pulmonary  C4ipillaries  are  destroyed,  and 
also  the  circulation  in  the  bronchial  vessels  is  obstructed.  If  the 
power  of  the  right  heart  now  fail,  hypostatic  manifestations  appear. 
At  first  it  may  be  possible  to  relieve  these  by  means  of  heart- 
tonics  (digitalis);  finally,  however,  the  eardiants  fail  to  exert  their 
effect  and  the  patient  dies  as  a  result  of  excessive  stasis.  Putrid 
bronchitis  is  attended  with  the  danger  of  septic  complicationi<, 
including  persistent  febrile  movement,  painful  articular  swellings, 
cerebral  or  spinal  abscesses,  and  the  like.  The  putrefactive  process 
at  times  also  extends  to  the  pulmonary  tissue^  and  gives  rise  to 
gangrene  and  its  sequels. 

Prognosis. — An  attack  of  acute  hroneliial  catarrh  often  ter- 
minates in  recovery  within  a  few  days,  and  becomes  danu:erous 
only  when  the  smallest  bronchi  throughout  a  vast  extent  are  con- 
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stricted  and  occluded.  Chronic  bronchial  catarrh  is,  to  say  the 
least,  a  troublesome  disorder,  the  cure  of  which  may  be  anticipated 
only  when  it  is  possible  to  remove  the  cause. 

Treatment. — Prophylactic  measures  will  be  required,  among 
others,  in  such  persons  as  render  their  body  sensitive.  It  may 
then  be  necessary  to  harden  the  body  intelligently  by  cold  fric- 
tions. Those  engaged  in  certain  occupations  are  to  be  guarded 
against  the  inhalation  of  dust  or  irritating  gases  by  the  proper 
construction  of  factories  and  suitable  protective  measures.  Causal 
treatment  is  indicated  especially  in  cases  of  hypostatic  catarrh. 
Obese  persons,  who  likewise  exhibit  a  tendency  to  hypostatic 
catarrh,  should  be  recommended  to  get  rid  of  their  superfluous 
accumulation  of  adipose  tissue  by  dietetic  regulations,  or  by  course 
of  treatment  at  Marienbad,  Carlsbad,  Homburg,  or  Tarasp.  In 
the  symptomatic  treatment  narcotics  will  be  employed  when  the 
irritation  of  the  air-passages  is  unusually  severe ;   for  instance : 


Or, 


B   Hitter-almond  water,  10.0  (2i  fluidrams) ; 

Morphin  hydrochlorate,  0.1   (IJ  grains). — M. 

Dose :  10  drops  for  irritation  of  the  air-passages. 

R  Powder  of  ipecacuanha  and  opium, 

Suirar,  each,  0.3  (4J  grains). — M. 

Make  10  8uch  powders. 
Dose  :  1  powder  thrice  daily. 


Expectorants  are  general ly  eni])loyed  for  the  removal  of  the 
secretion  from  the  air-pas.sagos.  If  the  secretion  be  viscid  (sono- 
rous or  sil)ilaiit  rales),  the  solvent  expectorants  may  be  employed 
(ammonium  ehlorid,  a])oniorphin  hydrochlorate,  camphor,  potas- 
sium iodid) ;  for  instance  : 

R  Ammonium  chlorid, 

Extract  of  licorice,  eadi,  5.0  (7o  prains) ; 

DistiUcd  water,  sufficient  to  make  2O0.O  (6}  fluidounces). — M. 
Dose:   15  c.c.  (1  tahlespoonful)  every  two  hours. 

For  moist  bronchial  catarrh  (niucons  rales)  the  irritating  expec- 
torants may  be  ])res('ril)ed  (ipecacuanha-root,  senega-root,  anisated 
solution  of  ammonia,  benzoic  acid) ;  for  instance  :^ 

R  Irjfusion  of  ipecacuanha-root,  0.5:180; 

Bitter-ahnond  water,  5.0  (75  minims) ; 

{^irup  of  raspherry,  15.0  (^  fluidounce). — M. 

Dose:  15  c.c.  (1  tahk'spoonful)  every  two  hours. 

R   Decoction  of  senega-root,  10.0:180; 

Anisated  sohition  of  ammonia,  5.0  (75  grains) ; 

Simple  sirup,  15.0  (^  fluidounce). — M. 

Dose:  15  c.c.  (1  tahlespoonful)  every  two  hours. 

R  Benzoic  acid,  0.8     (4}  grains); 

(^imphor,  0.05  (\  grain) ; 

Sugar,  0.3     (4*  grains).— M. 

Make  10  such  powders. 
Dose  :  1  powder  every  two  hours. 
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A  surprisingly  rapid  result  may  be  obtained  at  times  from  the 
use  of  balsamics,  especially  in  cases  of  chronic  bronchial  catarrh. 
We  recommend  especially  the  use  of  oil  of  turpentine,  myrtol,  or 
creosote ;  for  instance  : 


Or, 


Or, 


R  Oil  of  turpentine,  10.0  (2J  fluidramfl). 

Do6e :  10  drops  thrice  daily  in  milk. 

B  Myrtol,  0.16  (2J  minims). 

Make  50  such  gelatin  capsules. 

Dose :  1  or  2  capsules  every  two  hours. 

B  Creosote,  0.15  (2}  minims). 

Make  50  such  gelatin  capsules. 
Dose :  1  capsule  every  two  hours. 


Balsamics  are  to  be  recommended  particularly  in  cases  of  putrid 
bronchitis.  Not  much  can  be  accomplished  by  the  inhalation  of 
medicaments,  because  these  scarcely  reach  the  deeper  air-passages. 
Some  patients  with  chronic  bronchial  catarrh  are  much  relieved 
by  the  employment  of  compressed  or  rarefied  air  (pneumatotherapy) 
by  means  of  the  apparatus  of  Geigel-Mayr  or  of  Waldenburg,  or 
the  pneumatic  cabinet  or  bells.  A  useful  remedial  measure  is 
frequently  a  change  of  residence.  Persons  of  means  suffering 
from  chronic  bronchial  catarrh  will  do  well  to  visit  places  with 
a  mild 9  equable  climate ;  for  instance,  in  the  autumn  and  spring 
Locarno,  Montreux,  Arco,  Gardone,  and  in  the  winter  Nervi, 
Bordighera,  San  Remo,  Mentone,  Ajaccio  in  Corsica.  In  the 
summer  a  course  of  treatment  with  saline  baths  (Kissingen, 
Reichenhall,  So<len,  Oeynhausen,  Ischl),  or  at  alkaline  or  alka- 
line-chlorid  springs  (Ems,  Selters,  Obersalzbrunn,  Rohitsch, 
Gleichenberg).  In  cases  of  bronchial  catarrh  with  the  presence 
of  an  excessive  amount  of  secretion  in  the  air-passages  the  ad- 
ministration of  an  emetic  is  at  times  indicated  ;  for  instance  : 

B  Solution  of  apomorphin  hydrochlorate,        0.2  :  10.0. 
Dose :  From  0.25  to  0.6  (4  to  8  minims)  »ubcutaneously. 

Shonld  the  emetic  fell  by  reason  of  the  presence  of  an  excessive 
amount  of  carbon  dioxid  in  the  blood  and  paralysis  of  the  vomit- 
ing center,  the  patient  should  be  placed  in  a  warm  bath  and  an 
attempt  be  made  to  induce  deep  inspirations  by  pouring  cold  water 
from  a  considerable  height  upon  the  anterior  aspect  of  the  chest, 
or  upon  the  nape  of  the  neck,  thus  in  the  neighborhood  of  the 
respiratory  center. 

FIBRINOUS  BRONCHITIS- 

Anatomic  Alterations. — Fibrinous  bronehitls,  also  desig- 
nated bronchial  croup,  is  attended  with  tlie  presence  f)f  an  exu- 
date rich  in  fibrin^  and  in  consequence  eoagulable,  which  forms 
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tubular  casts  of  the  bronchial  divisions.  These  may,  as  a  rule, 
be  readily  detache<l  from  the  bronchial  mucous  membrane  without 
marked  loss  of  substance,  although  the  epithelium  of  the  mucous 
membrane  has  disap))eared.  Both  the  mucous  membrane  and  the 
contiguous  external  surface  of  the  bronchial  cast  exhibit  frequently 
small  and  mostly  punctate  hemorrhages. 

Btiology. — A  distinction  must  be  made  between  primary 
and  secondary  bronchial  croup  accordingly  as  the  fibrinous  bron- 
chitis represents  an  independent  affection  or  occurs  secondarily 
to  preexisting  disease.  Primary  bronchial  croup  is  a  most  rare 
disease,  and  for  which  often  no  cause  can  be  elicited.  At  times 
the  affection  has  l>een  found  to  have  a  familial  and  hereditary  dis- 
tribution. In  all  probability  bacteria  must  be  looked  upon  as 
the  true  exciting  cause  of  the  disease,  so  that  heredity  and  fiimilial 
predisposition  are  responsible  only  for  a  tendency  on  the  part  of 
the  bronchial  mucous  membrane  to  be  attacked  by  fibrinoos  in- 
flammation. Secondary  bronchial  croup  is  usually  of  subordinate 
importance,  and  occurs  most  commonly  in  conjunction  with  fibrin- 
ous pneumonia.  It  has  been  ol)serve<l  besides  in  association  with 
fibrinous  inflammation  of  the  larynx  (croup),  and  at  times  also  with 
pulmonary  tuberculosis,  measles,  typhoia  fever,  acute  articular 
rheumatism,  and  valvular  disease  of  the  heart.  The  occurrence 
of  fibrinous  broiu'liitis  has  betMi  described  also  in  association  with 
diseases  of  the  skin  (JK^pes,  eczema,  impetigo). 

Symptoms  and  Diagnosis. — Both  secondary  and  primary 
bronchial  croup  can  be  <liagnosed  with  certainty  during  life  only 
when  fibrinous  coagula  of  the  broncliial  tubes  are  expectorated. 
These  usually  re])resent  easts  of  th(»  smaller  bronchi  in  cases  of 
secondary  bronchial  croup,  whereas  in  eases  of  primary  croup 
they  reproiluee  at  times  the  ramifications  oi*  an  entire  bronchiiu 
tree.  In  sputum  thev  usually  sink  by  reason  of  their  weight  to 
the  bottom  of  the  receptacle  in  which  they  are  collected,  where 
they  generally  appear  as  rollcd-np,  grayish  or  yellowish-gray 
masses,  frequently  streaked  with  blood.  If  they  be  removed 
with  forceps  and  be  agitate*!  in  wat(M\  tiny  unfold  into  a  delicate 
arborization,  repr(Klucin<^  with  remarkable  accuracy  the  ramifica- 
tions of  the  bronchi  (Fig.  19). 

On  transverse  section  it  will  be  seen  that  tlio  broncliial  coajrnlum  i>os- 

snaes  a  laminated  structure,  and  that  it  is  at  times  liollow,  at  times  solid. 

Itot  rarely  the  solid  central  portion  pnsents  a  jir.iyish  or  blackish  discolor- 

alion  due  to  lung-pigment.     At  times  vesicular  «'nlarpomcnts  appear  on 

Indmdual  brancnes.    On  microscopic.  *'xn)ii'uint ion  librin  with  parallel  fibers, 

lnUl«d  round  cells,  at  times  crystals  in  the  form  of  donblo  pyramids  (v. 

l4r}deu*s  asibma-cryatals),  and  nestj^  of  bacteria  are  found.     Tlie  fibrinous 

tMma  tie  soluble  \n  lime-water  and  alkalies,  while  their  ^^round-substance 

iMDaVa  KMtie  and  hydrochloric  acids. 

TVfc  symptoms  of  fibrinous  bronchitis  may  be  exhausted  with 
^  ci^pdMiSfQii  of  bronchial  coagula.     In  eases  of  secondary 
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brunchial  croup  this  is  the  rule,  hecause  usually  only  a  few  of  the 
smaller  bronchi  are  involved  in  the  luflamniatory  process.  The 
conditions  are,  however,  different  when  the  larger  bronchi  are 
inflamed,  for  then  signs  of  bronchial  occlusion  appear,  and  siiffo- 
cation  threatens.  The  breathing  more  or  less  suddenly  becomes 
accelerated  and  embarraiised.  In  the  distribution  of  the  diseased 
bronchus  occluded  by  a  coagnluni,  inspiratorv  retraction  takes 
place.  In  addition,  vocal  fremitus  and  all  respirator;'  murmur 
are  wanting  in  this  area.     The  threatening  manifestations  not 


ho.  19.— yibriuou! 


rarely  cease  with  surprising  rapidity,  when  hronchiat  coagula  of 
consideralde  size  are  expelled  and  tlie  hronchijil  ]ia?iMJigcs  are  again 
permeable  to  air.  At  times  bhxKly  ex|MTH>r.itii>n  follows,  but 
hcmoptraifl  may  also  precede  the  formation  oC  the  roagnla.  In 
one  ca,se  I  observed  several  days  Inter  th<:  cxpei'tonitinti  of  s|>utnm 
resembling  in  appearance  the  riisty-ciiiornil  s]mtuin  nf  fihrinous 
pneumonia,  obviously  because  small  broncliial  ln'riiorrliages  had 
taken  place  after  the  expulsion  of  the  bmnc-hiiil  ronu'iila,  iind 
whose  blood  coloring- matter  hud  iiinlorgone  <lisiiit('grjilioii  within 
the  bronchi.     At  times,  it  is  tnir,  fihrinous  broneliitis  is  iiillmvi'il 
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by  fibrinous  pneumonia.  Emphysema  of  the  lungs  and  pulmonary 
tuberculosis  have  also  been  observed  in  the  sequence  of  fibrinous 
bronchitis. 

The  course  of  primary  fibrinous  bronchitis  may  be  acute,  sub- 
acute, or  chronic,  and,  accordingly,  may  extend  over  a  period  of  a 
few  days,  several  weeks,  or  a  number  of  years.  The  formation 
of  broncliial  coagula  may  recur  paroxysmal ly,  and  the  individual 
attacks  may  be  attended  with  chill  and  fever. 

Progfnosis. — In  cases  of  secondary  bronchial  croup  the  prog- 
nosis depends  upon  the  fundamental  disorder.  In  cases  of  primary 
fibrinous  bronchitis  the  prognosis  is  always  serious,  as  eacn  recur- 
rent attack  is  attended  with  the  danger  of  suffocation. 

Treatment. — In  order  to  avert  the  dangers  of  fibrinous  bron- 
chitis remedies  directed  to  the  solution  of  the  bronchial  coagula 
have  been  employed  (lime-water,  lactic  acid — from  2.0  to  5.0 : 
100  ;  potassium  carbonate — 1 .0  : 1 00  ;  sodium  carbonate — 1 .0  : 
100 — in  tlie  form  of  inhalations ;  but  probably  only  a  little  of 
the  vapor  penetrates  into  the  bronchi,  quite  apart  from  the  pos- 
sibility of  any  solvent  action).  If  suffocation  threatens,  emetics 
(solution  of  apomorphin  liydrochlorate,  0.2:100;  from  0.5  to 
1  c.c. — 1\  to  15  minims — subcutaneously)  may  be  administered. 
For  the  disorder  itself  mercurial  inunctions  and  potassium  iodid 
(5.0:200;  15  c.c. — 1  tablespoonful — thrice  daily)  have  been 
employed. 

BRONC3iIAL  DILATATION  (BRONCHIECTASIS). 

Anatomic  Alterations. — Dilatation  of  the  bronchial  tubes 
involves  most  frequently  tho.^e  of  medium  size,  while  the  smaller 
and  especially  the  larj^er  arc  much  less  commonly  affected.  The 
bronchial  dilatations  an*  found  with  especial  frequency  in  the  pos- 
terior and  inferior  portions  of  the  lungs,  and  they  are  least  com- 
mon in  the  upper  lobe.  In  accordance  with  their  form  a  distinction 
is  made  between  cylindric,  spindle-shaped,  an<l  saccular  bronchi- 
ectases. CijUndric  hrorichirrfa.srs  are  cliaracterized  by  the  pecu- 
liarity that  the  bronchial  tul)es  affected  do  not  underijo  constrie- 
tion  toward  the  surface  of  the  luntr,  but  remain  at  least  of  equal 
cain^er,  and  frequently  exhibit  a  bulbous  dilatation  at  the  ex- 
tremity. Such  a  bronchus  has  not  inappropriately  been  compared 
with  a  gl()V(»-fingcr  that  has  be(»n  cut  open.  Spindle-shaped 
hronclticeffi.srM  represent  frradually  increasintj^  and  diminishing  dila- 
tations of  a  l)ronehial  tnl>e.  If  a  number  follow  in  close  succes- 
sion, they  have  been  designated  as  ('hdplci-likc  or  head-like.  Sac- 
cular  hroiicliiccfa.scs^  finally,  <lepend  u])on  sudden  dilatations  of  the 
bronchial  lumen,  and  aeconlintrlv  as  the  dilatation  involves  onlv 
one  lateral  wall  or  the  entire  lumen  of  the  bronchus  a  distinction 
is  made  between  peripheral   and    axial   bronchiectases.     Saccular 
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bronchiectases  also  follow  one  another  at  times  in  quick  Buccession 
and  thus  give  rise  to  a  chaplet-!ike  arrangement. 

The  bronchial  wall  exhibits  various  alterations  in  the  dilated 
area.  The  bronchial  mucous  metnbmne  at  first  appears  thickened 
and  reddened,  but  later  attenuation  takes  place,  aua  on  microscopio 
examination  it  will  be  found  that  the  cylindric  epithelial  cells 
have  been  trausformed  into  tancouB  or  goblet  caUb,  and  even  inl4> 
saaamooB  epitbelial  cells.  Of^n  the  mucous  mcmbntne  presents 
a  lattice-work  projection  into  the  bronchial  lumen,  so-called 
trabecular  degfrnration,  which  results  from  atrophy  of  the  un- 
striated  muscular  fibers  and  the  connective  tissue,  with  iiH'rease<l 
development  of  the  elastic  tissue.  PolTpoid  hn>erplaHia  of  the 
bronchial  mucous  membrane,  and  at  times  also  bronchial  ulcers, 
are  ol>served.  The  cartilage- cells  frcqiiL-utly  exhibit  active  pro- 
liferation, while  the  cartilage  itself  disip|K'ars. 

The  number  and  the  extent  of  the  bronchial  dilatations  vary. 
At  times  a  single  bronchiectasis  is  present,  or  there  may  be 
aevei^l  dilatations,  and  in  other  instances  an  entire  bronchial 
tree  is  affected.  Not  rarely  bronchial  dilatations  are  present  in 
both  lungs.  In  the  neighborhood  of  bronchiectasis  the  pnlnionaiy 
tissue  is  usually  increa-sed  in  density  and  airless,  in  consequence 
of  interstitial  pneumonia,  and  if  a  number  of  'bronchiectases  are 
situated  close  t<^ther  tlie  lungs  acquire  the  appearance  of  a 
coarse-meshed  sponge.  At  times  occlnaioii  of  the  outing  bronchus, 
but  at  times  also  of  the  ingoing  bronchus,  takes  place.  Under 
Buch  conditions  serous  or  purulent  fluid  ai<cumulates  in  the  closed 
bnmchiai  dilatation.  This  fluid  may  undergo  inspissathm,  case- 
ation, and  calcification,  with  the  formation  of  bronchial  caicnlL 
A  tendency  toward  recotwy  is  at  times  exhibited  by  the  formation 
of  granulations  upon  the  inner  wall  of  the  bronchiectasis,  with 
adhesions  and  deformity  of  its  walls. 

Btiology. — Bronchial  dilatations  may  be  divided  into  broncho- 
genic, pidmogenic,  and  pleurogenic  bronchiectases,  in  accordance  with 
their  etiology.  Bronchogenic  bronchiedaeee  develop  most  frequently 
in  the  sequence  of  chronic  bronchial  catarrh.  They  occur  also  not 
rarely  beyond  bronchial  constrictionn,  espeeially  bevond  occlusion 
dependent  upon  aspirated  foreign  buuies.  Further,  persistent, 
severe  efforts  at  cough  (as,  for  instance,  in  whooping-cough)  may 
give  rise  to  the  disorder.  Pulmogenic  bronckieclaees  are  those  that 
develop  in  the  sequence  of  catarrhal,  but  more  frequently  in  that 
of  interstitial,  pneumonia.  Bronchiectasis  is  also  observed  in  oses 
of  pulmonary  tuberculosis,  Plfurogentc,  bronchiectasis  develops  in 
the  sequence  of  adhesifc  pleurisy. 

Uocomnion  Tarieties  of  bronchial  tiilftlBtion  are  the  congenital  and  the 
atelrclaiic  brimchieeiate*,  the  latter  of  which  msy  be  present  in  at«lectatic 
palmonary  tissue. 

From  the  nature  of  the  causative  factors  bronchiectasis  is  more 
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common  in  adults  than  in  children,  and  it  occurs  with  especial 
frequency  in  vien  and  in  the  lower  walks  of  Hfe. 

The  precise  conditions  for  (he  development  of  bronehial  dUaiatioru  are  not 
known  for  all  cases,  and  vary  in  accordance  with  the  causative  facton. 
Bronchiectasis  often  results  in  consequence  of  exposure  of  the  air  within 
certain  bronchial  sections  to  unusually  high  pressure  during  inspiration,  and 
especially  during  expiration.  Such  conditions  are  present  particularly  in 
cases  of  bronchial  catarrh  and  stenosis  of  the  bronchi.  The  development 
of  bronchiectasis  is  naturally  favored  when  the  wall  of  the  bronchial  tubes 
has  undergone  changes  in  structure  and  thus  also  in  its  powers  of  resist- 
ance. In  cases  of  interstitial  pneumonia  the  bronchi  are  not  rarely  sur- 
rounded circuhirly  by  newly  formed  connective  tissue,  and  if  this  undergo 
cicatricial  contraction  it  will,  by  traction  outward,  cause  dilatation  of  the 
entering  bronchial  tubes.  If  processes  of  softening  have  taken  place  in 
the  neighborhood  of  bronchial  tubes,  a^^,  for  instance,  in  cases  of  pulmonary 
tuberculosis,  the  conditions  may  thereby  be  provided  for  the  development 
of  bronchiectasis,  and  the  more  so  as  the  bronchial  wall  is  frequently  also 
involved  and  has  become  more  yielding.  An  unequal  distribution  of  the 
air  in  the  lungs  and  over-distention  of  certain  sections  of  the  bronchial 
tubes  with  secretion  must  also  be  considered  as  a  cause  for  bronchiectasis. 

Symptoms  and  Diagnosis. — Three  symptoms  in  particular 
are  important  for  the  rccotrmtioii  of  bronchial  dilatation  :  in  the 
first  place,  inaiiiicstations  of  the  presence  of  a  cavity;  secondly, 
the  expectoration;  and,  finally,  the  attitude  of  the  patient. 

Sif/n.s  of  the  jh'chchvc  of  o  cdvifif  can  only  be  looked  for  when 
the  bronchieetasis  is  situated  at  t\\v.  surface  of  the  lung,  and  pos- 
sesses a  diaiueter  of  at  least  fi)ur  centimeters.  Under  such  circum- 
stances the  ]K'reussi<ni-note  is  tympanitic,  or,  over  cavities  as  large 
as  an  a|>]>le,  UK'tallic  ;  and  at  the  same  time  it  is  usually  dull, 
because  the  dilated  bronchial  tubes  are  prf)ne  to  be  seated  in  con- 
densed ])ulmonarv  tissu<'.  Tlie  respiratory  mnrnnir  is  bronchial, 
and  over  laroi-  bron<*liial  dilatations  metallic.  Such  rAles  as  may 
])e  ]>resent  an*  rinuiu^  (e()ns(Miatin^),  or  over  cavities  of  a  consider- 
able si/e  of  a  metallic  rin<iing  character.  A'ocal  fremitus  and 
bronehopbouv   are    increased    in   the   area   of  the   cavitv.     There 

I  •  • 

may  also  be  a  cracked-pot  soun<l,  A\'intricirs,  interrupted  Win- 
tricb's,  Cjcrhardt's,  and  respiratory  cliantr*'  in  note.  An  important 
sign  of  the  presence  of  a  cavity  consists  in  the  alternation  of 
dulness,  absence^  of  respiratory  murmur  and  of  vocal  fremitus,  with 
a  tym])anitic  p<'rcussion-note,  broneliial  breatliinir,  and  ringing 
rales,  accordinirlv  as  tlie  cavitv   is  tilh'd   with  secn'tion  or  air. 

•       •  • 

In  the  <lii!erentiation  of  a  bronclii<'etatie  cavitv  from  a  fvbercn^ 
hufx  carifff  in  the  luuir  it  is  important  to  remember  that  the  Litter  is 
usually  developed  in  the  upper,  and  the  former,  on  the  ccmtrarv,  in 
the  lower  portion  of  the  lunir,  and  that  bronchial  dilatation  is  unat- 
tended with  the  presence  of  tuberch'-bacilli  in  the  (»xj)ectoration, 
providing  that  pulmonary  tulxTculosis  has  not  given  rise  to  the 
bronchiectasis.  Hronchiectasis  is  to  be  differentiated  from  abscess- 
faniHifioiis  in  f/ir  hinr/s  bv  the  absence  of  pulmonary  tissue  from 
the  expectoraticMi   in  cases  of  bronchial  dilatation.     This  circum- 
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stance  is  also  decisive  in  the  differential  diagnosis  from  pulmonary 
anihraxy  for  the  expectoration  may  be  fetid  also  in  cases  of  bron- 
chiectasis if  it  undergoes  decomposition,  and  putrid  bronchitis  is 
superadded  to  bronchial  dilatation.  It  is  possible  also  for  con- 
fusion to  arise  in  the  differentiation  between  bronchial  dilatation 
and  sacculated  pyopneumothorax  that  has  ruptured  into  the  lung, 
but  the  development  of  both  diseases  is  different,  and  besides 
cholesterin-plates  and  hematoidin-crystals  are  not  rarely  present 
in  the  expectoration  of  the  last-named  disorder  and  absent  in 
cases  of  bronchiectasis.  Only  rarely  have  blood-crystals  been 
found  also  in  the  expectoration  in  cases  of  the  latter. 

Should  signs  of  the  presence  of  a  cavity  be  wanting,  the  diag- 
nosis of  bronchial  dilatation  will  be  attended  with  a  good  deal  of 
diflBculty.  It  may  then  be  of  importance  to  recognize  that  larc/e 
moist  rdles  are  always  ])resent  only  in  a  single  circumscribed  area. 
At  times  a  probable  diagnosis  can  be  made  from  the  appearances 
of  the  sputum.  Often,  though  by  no  means  constantly,  the  expec- 
toration  is  ejected  in  viouthfuls,  the  patient  expectorating  seldom, 
but  on  each  occasion  large  amounts,  which  at  times  may  be  forced 
from  both  mouth  and  nose.  The  expectoration  may  be  purely 
purulent  and  thin,  so  that  it  separates  into  layers  on  standing. 
In  other  instances  it  presents  a  nummular  or  a  r/lobidar  appear' 
ance.  On  microscopic  examination  it  will  be  found  to  contain  no 
peculiar  element.  Not  rarely  numerous  fattily  degenerated  cells, 
and  even  needles  of  fatty  acids,  are  present.  Red  blood-corpus- 
cles and  elastic  fibers  are  present  only  when  loss  of  tissue  has 
occurred  in  the  wall  of  the  dilated  bronchial  tubes.  In  order, 
under  the  diagnostically  difficult  conditions  just  described,  to 
decide  as  to  the  seat  of  the  bronchial  dilatation,  observation  of 
the  attitude  of  the  patient  is  of  importance,  for,  as  with  all  cavities 
producing  an  abundant  fluid  secretion,  patients  suffering  from 
bronchiectasis  also  lie  upon  the  diseased  side  of  the  chest  in  order 
tfiat  the  cavity  may  become  as  completely  filled  with  secretion 
and  occupy  as  long  a  time  as  possible  in  so  doing,  and  but  seldom 
excite  cough.  Possibly  the  Konteen  rays  may  help  to  overcome 
some  of  the  diagnostic  difficulties,  and  at  the  same  time  furnish 
information  as  to  whether  an  existing  hronchiectatic  condition  is 
extensive  or  circamscribed,  and  single  or  multiple. 

Bronchiectasis  is  a  chronic  disorder,  which  may  give  rise  to 
varied  complications  and  dangers.  Frequently  febrile  morement 
may  suddenly  appear  for  a  time,  obviously  in  consequence  of 
absorption  of  pus  from  the  bronchial  dilatation,  and  character- 
ized by  its  tendency  to  a  hectic  course,  by  chills  and  sweats,  and 
its  septic  character.  In  addition  there  may  be  marked  ])allor, 
great  emaciation,  loss  of  appetite,  and  obstinate  diarrhea.  At 
times  metastatic  inflammation  and  suppuration  occur  in  other 
orgaiis,  for  instance   articular   swelling,  and   cerebral   or  spinal 
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abscess.  Should  expectoration  be  restrained  the  secretion  may 
undergo  decomposition,  and  symptoms  of  putrid  bronchitis  appear, 
as  described  on  pages  100*and  101.  At  times  copious  and  danger- 
ous hemopti/ftis  occurs  repeatedly.  There  is  also  danger  of  amyloid 
degenercUloiiy  as  with  all  other  varieties  of  protractea  suppuration. 
It  is  of  little  significance  that  at  times  the  terminal  phalanges  of  the 
fingers  and  toes  undergo  bulbous  thickening,  and  the  nails  become 
greatly  curved,  giving  rise  to  the  condition  that  has  been  desig- 
nated drum-dlck  fingers.  At  times  bronchiectases  rupture  into 
the  pleural  cavity,  and  give  rise  to  pyopneumothorax.  They  have 
also  been  observed  to  form  hernia-like  protrusions  through  the 
chest-wall,  and  to  threaten  rupture  externally.  At  times  death 
takes  place  after  years  of  suffering  amid  signs  of  adhenia  or  in 
consequence  of  secondary  pulmonary  tuberculosis.  Some  patients 
die  amid  manifestations  of  stems,  when  the  contraction  of  the 
lung  accompanying  the  bronchiectasis  has  induced  dilatation  and 
hypertrophy  of  the  right  ventricle,  and  subsequently  weakness 
of  the  dilated  heart  develops. 

Prognosis. — The  prognosis  of  bronchial  dilatation  is  always 
serious,  for  no  internal  remedy  ca])able  of  curing  the  condition  is 
known,  and  the  number  of  possible  dangers  is  by  no  means  small. 

Treatment. — Brom;hial  dilatations  can  be  corrected  only  by 
surgical  measures,  exposing  them  with  th(»  knife  or  the  thermo- 
caut<TV  and  draining  tlu»m,  in  order  to  effect  closure  through  the 
formation  of  granulations.  Nevertheless,  complete  success  can 
be  exp L'cted  only  in  the  presence  of  circumscribed  bronchiectasis. 
Hitherto  the  results  of  ojKTative  intervention  have  not  been  overly 
brilliant,  because  the  ditii^nosis  of  cireurascribed  bronchiectasis 
was  not  possi])Ie,  but  perhaps  ]>hotographic  reproduction  by  means 
of  tin;  RontmMi  ravs  will  chanL!:e  this  state  of  affairs.  Internal 
remedies  are  not  strictly  directed  agtiinst  the  bronchial  dilatation, 
but  ai^ainst  the  (MHitained  s<'crction,  and  a^j^ainst  possible  putrid 
decomposition  thereof.  The  employment  of  balsaniics  or  of  creo- 
sote especially  is  to  be  recommended  ;  for  instance  : 


Or, 


Or, 


Or, 


li  Oil  of  tiirpentino,  10.0  (2J  fiuidrams). 

Dose:  10  drops  thrice  daily  in  milk. 

R  Mvrtol,  O.ir,  (2A  minims). 

Make  .So  siirh  jrolatin  capsules. 

Dose:   1  or  2  ca})sult's  every  two  hours. 

R  Oil  of  mountain-pine,  10.0  (2.J  fiuidrams). 

Dose:    10  drops  in  milk  thrice  daily. 

R  Creosote,  0.15  (2i  minims). 

Make  .30  such  gelatin  capsules. 
Dose:   1  capsule  (n'cry  two  liours. 


The  strenf]^thof  the  ])atient  should  be  maintained  by  a  nutritious  diet. 
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BRONCHIAL   CONSTRICTION    (BRONCHOSTENOSIS). 

£tlology. — Bronchial  ciiiistrirtion  nuiy  be  of  hilral/ronchial, 
parirfnl,  or  extrubronchial  origin.  Inlrabroncliitil  conulriciitm 
mcluiles  not  only  that  resulting  t'roni  aspimti'd  foreign  bodies,  but 
collections  of  mucns,  pus,  blood,  fibrinous  cuagula  and  jmrasites  that 
have  perforated  and  Dwome  lodged  in  the  lm>nchi  are  also  well 
adapted  to  induce  constriction  of  the  bronchial  passages.  Parie- 
tal bronchoatenosiii  may  km  due  to  new-growths  and  cicatrices,  and 
with  relative  frequency  to  syphilitic  cicatrices.  The  number  of 
conditions  responsible  for  extmbronchial  or  compre^ion  atatosU  ia 
very  large.  Among  these  may  be  mentioned  neoplasms  of  the 
liingH,  of  the  pleura,  of  the  mediastinum,  of  the  esophagus,  and 
of  [he  vertebral  eolunm,  aneurysms  of  the  aorta,  retrosternal 
goiter,  and  ncw-growtlis  of  the  thymus  gland. 

Anatomic  Alteratiotis. — BroDchial  stenosis  can  be  readily 
rec<^(Tiii«'d,  as  the  bronchial  cavity  at  the  aifecleil  point  is  con- 
stricted and  at  times  occluded.  Ic  other  respects  the  aoatumic 
alterations  vary  in  acconlance  with  tlie  individual  causative  tactor. 
Below  the  point  of  eonalriction  dilatation  of  the  bronchial  tube 
not  rari'!y  taki':-  ]ilui:e. 

Symptoms  and  Diagnosis. — The  sympt^nn.s  of  bronchial 
constrii'ti-.m  iiiiinitest  thenipelves  in  evidences  of  embarrassed  or 
suspended  respiration  in  the  distribution  of  the  affected  bronchial 
tube.  They  are  the  more  conspicuous  and  the  more  readily  reco^ 
nizable  the  hinjer  the  tubes  involved.  If;  for  instance,  a  mam 
bronchus  is  occluded,  pi'rhaj^w  by  an  aspirated  foreign  body,  the 
corresponding  side  of  the  chest  will  participate  but  slightly  if  at  all 
in  the  ivxph-atorif  movnniiilM,  and  inapiratarr  retraction  of  the  inter- 
costal spaces  will  become  visible.  Breathing  may  be  rendered 
iliflicult  and  require  the  aid  of  the  auxHifwi/  rnuwUa  of  renpirntlon, 
loHpiration  appears  especially  slowed  and  embarrassed,  and  as  a 
tvsiilt  rriif,!riifin-if  action  ie  retarded.  After  a  time  the  air  in  the 
obstructed  jmlmiinary  area  becomes  absorlwd,  and  accordingly 
retraction  of  the  affected  side  of  the  chest  takes  place,  while  the 
oppi>siti'  sidi',  in  I'oiiscqnence  of  excessive  distention  of  the  healthy 
lung  wiih  air,  is  conspicuous  for  its  prominence.  Vocal  fremitus 
is  dimitii^^hed  or  alwlished  upon  the  diseased  aide  of  the  cheat 
becaase  the  voice-waves  arc  intercepted  at  the  constricted  point 
in  their  transmission  into  the  bronchial  tnbe.  The  perrtinston-note 
a|>pears  more  and  more  deep  and  tympanitic  in  correspondence 
with  the  increasing  absorption  of  the  air  in  the  occluded  bronchial 
area  and  the  progressive  reduction  in  the  tension  of  the  piilmonary 
tissue,  Xo  respirator;  murmur  can  be  heard,  and  no  bronchophonr 
or  lull  dimininhcd  voice- transmission.  Usually,  however,  stenotic 
rales  an  aiidilde  at  some  distanee,  and  they  mav  l)e  palpable  as 
bronchial  BfemitUB.      If    bronchostenosis   be   sud<lenly   removed, 
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as,  for  instance,  through  the  expulsion  of  a  foreign  body,  the 
phenomena  described  disappear,  often  with  remarkable  rapidity. 
The  respiratory  disturbances  mentioned  as  attendant  upon  bron- 
chial stenosis  usually  give  rise  to  cyanosis,  which  may  attain 
varying  grades  of  intensity  in  accordance  with  the  situation  and 
the  degree  of  constriction ;  and,  besides,  the  body  often  assumes 
a  passive  attitude,  either  upon  the  diseased  side  of  the  chest,  in 
order  that  the  healthy  lung  may  engage  in  respiration  as  freely 
as  possible,  or  in  the  position  of  orthopnea.  Often  the  dyspnea  is 
manifested  in  the  desperate  and  anxious  facial  expression  of  the 
patient.  The  forehead  is  cool  and  covered  with  sweat.  The  action 
of  the  heart  and  the  pulse  are  accelerated.  At  times,  during  inspira- 
tion, the  pulse  becomes  small,  almost  to  the  point  of  disappear- 
ance, so-called  pnhiis  in.'<pir<itioiie  intennittens  s,  paradoxus. 

The  development,  course,  and  duration  of  bronchial  stenosis 
depend  upon  the  etiologic  factors.  In  the  case  of  swallowed  for- 
eign bodies  the  entire  clinical  picture  appears  within  the  shortest 
possible  time,  while  in  the  case  of  new-growths  it  develops  slowly 
and  with  gradual  augmentiition.  If  the  causes  are  susceptible  of 
removal,  the  bronchostenosis  may  last  perhaps  only  a  few  hours 
or  days,  whereas  if*  the  ehantres  are  slowly  progressive  it  may  per- 
sist for  months.  Under  the  latter  condition  the  interference  with 
r("sj)irati()n  l)ecomes  greater  and  greater  until  death  results  amid 
symptoms  of  sntVocation.  It  is  furtln^r  noteworthy  that  not  rarely 
affacL's  f)f  inerrascd  dijiicif/fi/  in  hreaihiiu/  occur  suddenly,  without 
noteworthy  alteration  in  the  existing  conditions  being  apparent. 
Aeeiimnlations  oi'  secretion  above  the  point  of  constriction  may 
at  times  l)e  res]>onsible  for  such  conditions,  but  in  other  instances 
these  seem  to  de])end  ratlxT  upon  nervous  influences.  Death  may 
take  j)lju'e  in  sneh  an  attack,  althonofh  many  patients  pass  through 
a  eonsideral)le  niiml)er  of  attacks.  While  the  diagnosis  of  broncho- 
stenosis is  usually  attended  witli  n(»  great  ditlieulty,  the  recognition 
of  tlie  causes  mav  at  times  be  im])ossible.  The  historv  and  the 
conditions  jnvsent  in  adjacent  oi-oans  are  decisive  in  this  con- 
nection. 

Prognosis. — The  prognosis  in  a  case  of  bronchostenosis  de- 
pends iij)on  the  siffKffiofi  and  the  fl<(/rce  af  constriction,  and  upon 
whether  this  is  due  to  removal)le  or  irremediable  causes.  In  the 
latter  event  it  is  lio])eless. 

Treatment. — The  first  indication  of  treatment  consists  in  the 
removal  of  the  cause — causal  therapy.  A^arious  remcHlics  are  de- 
serving of  consideration  in  this  connection,  such  as  e.rpecforantSy 
anetics^  and  surr/icfd  nted^sures.  If  the  given  indication  cannot  be 
a])propriately  met,  symptomatic  treatment  alone  remains.  Under 
such  (.'onditions  resort  will  have  to  be  had  especially  to  morphin, 
in  order  to  amelionite  the  dyspnea  and  to  render  the  distress  at  all 
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BRONCHIAL  ASTHMA. 

Etiology. — Bronchial  asthma  is  characterized  by  the  occur- 
rence of  attacks  of  expiratory  dyspyiea  induced  by  transitory 
constriction  of  the  smallest  bronchial  tubes.  This  bronchostenosis 
is  sometimes  due  to  spasm  of  the  unstriated  muscular  fibers  that 
surround  the  terminations  of  the  bronchial  tubes  at  the  point  of 
transformation  into  the  infundibula  somewhat  in  the  form  of  a 
sphincter;  at  other  times  it  is  dependent  upon  acute  swelling 
of  the  bronchial  mucous  membrane.  Under  the  conditions  first 
named  the  designation  nervous  bronchial  asthma  is  employed,  and 
the  affection  is  considered  a  neurosis  of  the  vagus^  which  is  believed 
to  innervate  the  bronchial  sphincter.  Under  the  other  conditions 
the  affection  is  designated  catarrhal  bronchial  asthnia. 

Some  physicians  maintain  that  in  nervous  bronchial  asthma  spatm  of 
th^  diaphraam  takes  place;  but  I  have  hitherto  always  been  able  to  con- 
vince myself  of  the  presence  of  the  respiratory  movements  of  the  diaphragm 
at  the  time  of  an  asthmatic  paroxysm. 

Bronchial  asthma  is  an  hereditary  disease  in  some  families. 
In  other  instances  the  patients  are  individuals  in  whose  families 
a  nervous  predisposition  is  inherited.     Acquired  nervousness  also 
furnishes  an  undeniable  tendency  to  bronchial  asthnia.     Whether 
irritation  of  the  vagus-center  in  consequence  of  heraorrliatje,  soften- 
ing, new-growth,  or  the  like,  in  the  medulla  oblongata,  is  capable 
of  giving  rise  to  central  bronchial  adhma,  is  at  least  doubtful. 
Perhaps  toxic  bronchial  asthma  belon<rs  to  the  central  variety.     It 
has  been  observed  in  connection  with  lead-poisoning,  mercurial 
poisoning,  and  uremia,  and  it  has  been  designatcMl  saturnine,  mer- 
curial, and  uremic  bronchial  asthma.       In   anv  event  bronchial 
asthma  has  been  observed  in  connection  with  irritation  of  the  trunk 
of  the  Tagos  by  tumors  in  the  neck  and  enlarged  lymphatic  glands. 
Frequently  bronchial  asthma  arises  through  reflex  influences,  and 
diseases  of  the  most  diverse  organs   may   excite   the   affection. 
Among  diseases  of  the  respiratory  organs  themselves  may  be  men- 
tioned morbid  turgescibility  of  the  mucous  monihrane  of  the  nasal 
turbinates,  nasal  polypi,  chronic  rhinitis,  poly])i  of  the  vocal  bands, 
chronic  catarrh  of  the  laryngeal  and  bronchial  mucous  meinl)nine. 
It  is  noteworthy  that  some  persons   are  attacked  by  l)ronchial 
asthma   after   exposure   to   certain    odors,  as,  for  instance,  after 
inhalation  of  the  odor  of  roses,  violets,  or  heliotrope ;  and  after 
inhalation  of  powdered  ipecacuanha-root  or  of  chlorin  gas.     Not 
rarely  the  reflex  irritation  arises  from  the  digcHtivc  organs,  and 
bronchial  asthma  may  be  observed  in  connection  with  pharyngeal 
polypiy  hjrpertrophy  of  the  pharyngeal  tonsils,  chronic  j)]iaryngeal 
catarrify  hypertrophy  of  the  faucial  tonsils,  constij)ation,  and  inters- 
titial worms.     At  times  the  ingestion  of  certain  articles  of  food 
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(for  instance,  some  kinds  of  cheese)  induces  bronchial  asthma. 
Diseases  of  the  genito-urinary  apparatus  also  give  rise  to  bronchial 
asthma;  as,  for  instance,  displacements  of  the  uterus.  Sometimes 
well-developed  bronchial  asthma  attends  diseases  of  the  heart. 

It  has  further  been  con  tended  that  gout  and  diseases  of  the  skin  may  be 
attended  with  bronchial  asthma. 

Experience  has  shown  that  bronchial  asthma  attacks  men  more 
commonly  than  women.  Although  it  begins  at  times  in  child- 
hood, the  })atients  are,  as  a  rule,  usually  between  the  twentieth 
and  the  fortieth  year  of  life. 

Anatomic  Alterations. — No  anatomic  alteration  is  known 
to  be  j)eculiarto  bronchial  asthma.  Inflammation  of  the  bronchial 
mucous  membrane,  di.stention  of  the  lungs,  and  pulmonary  emphy- 
sema are  secondary  alterations. 

Symptoms  and  Diagnosis. — Bronchial  asthma  sets  in,  at 
times,  in  the  midst  of  perfect  health.  The  individual  attacked 
may  have  been  healthy  and  cheerful  on  retiring  to  bed  at  night, 
and  is  aroused  from  profound  sleep  by  an  asthmatic  paroxysm.  In 
other  instances  the  patient  anticipates  the  advent  of  an  attack 
from  haviiijL^  exposed  himself  incautiously  to  some  irritant  (certain 
odors,  the  ingestion  of  certain  articles  of  food,  and  the  like),  which 
experience  has  taught  is  ea])able  of  exciting  the  asthmatic  parox- 
vsni.  At  times  the  attack  mav  i)e  preceded  bv  nervous  manifesta- 
tions,  such  as  ex('ital>ility,  depression,  and  general  restlessness. 

Tlie  (i.sflunafir  ttttdch  is  readily  recognizable.  The  patient  is 
seized  with  extreme  dys|)nea,  respiration  is  lal)ored,  deep  cyanosis 
develops,  and  sonorous  and  sibihmt  rales  are  audible  at  a  consid- 
erabh*  distance.  The  facial  expression  is  anxious,  and  the  face  is 
covered  with  drops  of  sweat.  The  eyes  protrude  markedly  in  con- 
sequence of  stasis  in  the  retrobulbar  veins.  The  blue  lips  are 
swollen  and  the  veins  of  the  neek  apj)ear  bursting  with  blood. 
The  bodily  teni]>eratnre  remains  unaltered,  althougl)  the  pulse  is 
aecelerate<l  and  usually  but  j)oorly  filled.  On  careful  observation 
it  will  be  found  that  in  the  act  of  breathing  expiration  especially 
is  interfered  with  and  is  prolonged.  This  is  explicable  by  the  fact 
that  the  ins|)iratory  nius<des  are  capal)h*  of  exerting  greater  power 
and  of  over(*<)nnug  more  readily  p()ssil)le  obstructions  in  the  air- 
passages  than  the  feei)l<'  expiratory  muscles,  as  aids  to  which  the 
abdominal  muscles  at  times  act.  The  number  of  respirations  is, 
as  a  rule,  diminished.  On  (.vain'mnfin))  of  fjir  fhorn.r  two  phenomena 
stand  out  pronn'nenlly  :  in  the  first  j)lace,  the  peeuliarly  deep  tym- 
panitic percussion-note,  which  has  l)een  designated  by  Biermer  as 
the  box-note,  and  also  the  displacement  of  the  margins  of  the 
lungs.  Both  of  these  depend  upon  the  fact  that  the  inspired  air 
still  enters  the  pulmonary  alveoli  with  companitive  ficility,  but 
is   unable  to  escape    completely  during  expiration.     As  a  result 
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overtilling  of  the  lungs  with  air  miiHt  take  pluce,  and  acute 
pnlmonajT  distention  thus  occurs.  Ouly  atU'r  temiinatioD  of 
tiie  aiithmatiR  paroxysm  does  gradual  esca|M!  of  air  from  tho 
lungs  take  placp,  eo  that  now  the  lioundarieH  of  the  liver,  which 
were  displaced  downward,  an<l  the  semilunar  space  have  risen  to 
their  usual  situatiou,  and  the  area  of  cardiac  dulness,  diminished 
(luring  the  attack,  resumes  its  ordinary  extent.  The  respiratory 
iiuimuir  \&  not  audible,  as  a  rule,  tluring  the  attack,  among 
other  reasons  because  it  is  suppressed  by  the  loud  sonorous  and 
ttibiJaut  rSlea.  The  individual  attack  lasts,  as  a  rule,  for  several 
hours,  and  (<>rminates  sometimes  rapidly,  sometimes  gradually. 
Sime  patients  will  l>e  exempt  from  attnckt*  for  months,  while  in 
jtbers  they  may  be  repeated  daily.  With  the  termination  of  an 
'  wk  mucopurulent  ezpectoratioD  takes  place.  Often,  but  by  no 
jans  regularly,  the  astluna-cryfltals  and  spirals  discovered  by  v. 


t.  2n.— AilhmD-crytUlA  from  tt 


Jul  HsUmm;  mognt- 


iyden  can  be  found.     Anthma-cryntals  are  j>oiiite<l  double  pyra- 
I  that  oA«n  lie  in  groups  in  small  opaque  plugs  of  sputum. 
Bnrther,  they  do  not  occur  in  bronchial  asthma  atone,  but  they  are 
'  jotintered  also  in  bronchial  croup  and  in  the  expectoration  in 
lee  of  echinocoeens  of  the  limgs.     I  have  found  them  also  in 
leural  exudates.     They  have  been  found  in  the  blood,  the  bone- 
row,  the  juice  of  the  spleen,  and  in  other  organs  in  cases  of 
ikemia. 


The  ^irals  also  have  been  found  not  alone  in  association  with 
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brondtial  asthma,  hut  also  in  cases  of  fibrinous  pneumoai a  and  of 
bronchial  catarrli.  They  represent  coiled,  often  also  fibrillar, 
filaments,  which  on  microscopic  esamiaation 
not  rarely  display  a  bright  centml  thread  in 
their  axis,  around  which  at  times  bright 
threads  yet  wind  (Fig-  21).  In  all  probability 
aKtIinm-spirals  result  from  the  expression  of 
bronchial  secretion  through  narrow  orifices. 


\ 


of  hronthial  lUDiinil;  magnifled  ZTS 


!lop-shaped)  and  of  acid  eal- 


Progrnosis. — Althouy:''  bronchia!  asthma  is  a  distressing  dis- 

oriK'r,  iii'ii'ii  prrsistin^;  throiifihont  life,  it  scarcely  ever  causes 
death,  for,  wln'ii  the  cyanosiw  bi'eoines  excciisivc,  the  spasm  of  the 
bronciiial  nuiscles  ri'laxcs  or  llie  acute  Kwcllin^  of  the  bronchi  sub- 
m]vs,  in  ('iinsr(|neiico  of  earlxnwlioxiii  narcosis,  and  the  attack 
comes  to  nil  (-ml. 

Treatment. — An  nilttfkojndhmn  can  he  most  speedily  relieved 
by  HuhcutaiH'oiis  inji'ction  <)f  nuiqvlijn  : 


!i     Mr.r|.|iiii  hydrodildr 


n.n  (41  grains); 
idi  r..o  (7f 


.s).-M. 


is)  Kiibeiiiai 

However,  the  astlimatic  iwtient  sIkhiM  never  he  eiitriisted  with  a 
syringe  and  a  solntinn  oi'  nuiqihin,  as  the;  (Lniirer  of  morphinism 
is  too  great.  This  dan^rrr  rc'iKlcrs  it  necessary  for  tlic  physician  to 
make  use  of  morpliiii  only  in  the  excessivi'ly  severe  attacks,  and 
when  th<'M'  do  not  oeeiir  too  frequently.  At  limes,  however,  the 
piitients  liave  themselves  aeeidentiiily  (liscovered  certain  means  of 
amelioration  ;  for  insbinee,  the  illiiuiination  of  dark  rooms,  A 
larp;p  number  of  remeilics  have  lieen  reeonmiended  for  the  relief 
of  tills  distrcssiug  affection,  among  which  sometimes  the  one,  at 
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other  times  another,  will  prove  efficacious.  Thus,  many  patienta 
are  relieved  when  paper  that  has  been  clipped  in  a  solution  of 
potUBinm  niti^ate  is  burned  in  the  room.  Otheis  use  instead  of 
such  paper  s()-citlled  asUima-ci carets,  which  generally  eontatu 
Btratnonium  and  belladonna,  (jreat  stress  should  be  placed  in 
treatment  on  preventing  reourrenct'  of  the  attacks.  This  indica- 
tion is  met  by  prophylactic  and  causal  treatment.  Thus,  the  patient 
should  carefully  avoid  sucli  odors  and  tirticles  of  food  as  experi- 
ence has  shown  to  be  capitble  of  ri-adily  inducing  an  asthmatic 
attiick.  Existing  disoaacs  of  the  nose,  the  ptiarjnx,  etc.,  should 
be  carefully  treate<].  In  the  presence  of  chronic  bronchial  catarrh 
the  employniont  of  compressed  or  rarefied  air  should  be  recom- 
mended (ap^ratus  of  Waldenbnrp,  Ge igel,  and  Mayer,  pneumatic 
cabinets).  Pasty  and  arthritic  patients  should  nndei^  courses  of 
treatment  at  Carlsbad,  Marienbad,  Tarasp,  Vichy,  or  at  similar 
springs.  At  times  it  is  an  advantage  to  attack  existing  nervous- 
ness by  means  of  a  strict  diet  und  un  appropriate  mcHle  of  life.  In 
this  connection  change  of  residence  i-  not  riu-oly  of  great  service. 
Some  patients  are  free  from  ii".tliiii:i  :il  niountainons  elevations. 
Among  internal  remedies  potassium  iodidand  bromidamay  be  espe- 
cially recommended.  In  some  cases,  also,  I  have  fouml  arsenic  to 
i)e  of  much  good  : 


B  Solution  of  sodium  bromid,  l.'i.O  :  SOO ; 

Potaa^jum  iodid,  5.0  (75  gminH).- 

D(Me :  I  tHblespoonful  thrice  dail;  afUr  entin^'. 


B  Solution  of  pntftflsimn  arsenite, 

Bittpr-altnond  water,  each  6.0  (75  minims},— 

Dose :  10  droiw  thrice  deilj  after  eating. 


V.  DISEASES  OF  THE  LUNGS. 


I 

^^         ALVEOLAR  EMPHYSEMA  OF  THE  LUNGS. 

Anatomic  Alterations. — Alveolar  emphysema  of  the  lungs 
jrives  rise  in  the  lirst  place  to  dilatation  of  the  alveolar  and  infun- 
dibular spaces.  In  addition  there  occurs  atrophy  of  the  alveolar 
Kepta,  so  that  adjacent  alvFolI  coalesce.  Adjacent  infnndibula 
also  enter  inU)  communication  with  one  another,  and  as  a  result 
Hna«uall,v  lat^  air-spaces  form  in  the  limps.  As  may  be  under- 
1,  destnietion  of  elastic  tissue  and  of  pulmonary  capillaries  is 
,  associated  phenomenon.  Aecdnlingly,  alveolar  emphysema 
e  lungs  gives  rise  to  diminntton  in  the  elasticity  of  the  lungs, 
1  to  increase  of  lilood-presaure  in  the  pulmonary  artery. 
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On  microscopic  examination  an  accumulation  of  fatty  granules  is  found 
around  the  alveolar  epithelium,  with  atrophy  of  the  elastic  fibrous  network, 
and  fatty  defeneration  of  the  pulmonary  capillaries.  The  last  form  a  loose 
network,  and  are  remarkably  straight,  and  in  places  occluded  or  interrupted. 

A  distinction  can  be  made  between  local,  unilateral,  and  bilat- 
eral alveolar  emphysema  of  the  lungs.  The  emphysematous  por- 
tions are  conspicuous  for  their  deficiency  in  blood  and  in  pigment, 
their  light-rose  color,  an  absence  of  crepitation  and  a  downy  con- 
sistence on  palpation,  and  the  presence  of  large  air-sacs,  which  at 
times  project  beneath  the  pulmonary  pleura  as  thin  transparent 
bladders  up  to  the  size  of  an  apple.  The  median  anterior  and  the 
lower  margins  of  the  lungs  are  especially  predisposed  to  emphy- 
sematous alterations.  In  cases  of  bilateral  alveolar  emphysema  of 
the  lungs  the  thorax  is  often  remarkable  for  its  barrel-like  shape. 
On  opening  the  chest  the  lungs  do  not  collapse.  The  lungs  cover 
the  heart  with  their  median  borders,  and  upon  both  sides  have 
pushed  the  diaphragm  markedly  downward.  Their  margins 
appear  swollen  and  rounded,  and  even  with  the  unaided  eye 
large  air-spaces  can  be  made  out  in  them.  Usually  chronic  bron- 
chial catarrh  exists  in  addition  to  alveolar  emphysema  of  the 
lungs.  The  heart  exhibits  dilatation  and  hsrpertrophy  of  the  right 
ventricle,  an<l  fi-eqnently  siirns  of  venous  stasis  are  present. 

Etiology. — Alveolar  enipliysenia  of  the  lungs  may  be  induced 
by  rr'sj)irat()ry  disturbances  of  most  varied  kind,  provided  these 
give  rise  to  permanent  increase  in  the  intra-alveolar  air-pressure. 
Most  frequently  sueli  (Hstnrl)anees  are  etV<H'tive  during  expiration, 
less  eonimouly  durintr  inspiration.  Alveolar  emphysema  of  the 
lanf/s  (fmiojK'd  (hirliK/  iiispirafion  is  ohserv(»d  in  eases  of  catarrh 
of  the  finer  hroiichi  {/)r()n('hi(flifis),  when,  with  swelling  of  the  bron- 
chial nnuMius  nieinl)rane,  the  jK^wer  of  the  muscles  of  inspiration 
is  yet  sufficient  to  aspirate  air  into  the  pulmonary  alveoli,  although 
exj)iration  is  too  feel)h'  to  force  the  air  out  again  through  the 
constricted  l)ronchial  tul)es.  Kxactly  these  conditions  are  present 
irJtea  sjxfK/n  of  the  hronehid/  musc/t.s  takes  ])laee,  such  as  has  been 
observed  in  some  eases  of  bronchial  astiinia,  and  in  the  presence 
o{  forei(/)(  hodirs  in  f/te  hronehi.  1  ndcr  all  such  circumstances 
the  pulmonary  emphysema  is  preceded  by  acute  distention  of  the 
lungs,  which  may  even  undergo  involution  when  the  causes  are 
removed.  E,rjfi rotor//  alreolor  enij/hyseina  of  the  lnv(/s  may  de- 
veloj)  in  connection  with  all  ehroriie  diseases  attended  irifh  cough. 
For  this  reason  chronic  bronchial  catarrh  is  one  of  the  commonest 
causes  of  the  disorder.  In  efforts  at  cough  the  air  in  the  lungs 
is  exposed  to  excessive  ])ressure  because  the  thorax  and  the  dia- 
phragm an^  contracted  in  expiration,  while  the  chink  of  the  glottis 
is  at  the  same  time  closed.  The  same  conditions  attend  all  ex- 
pulsive efforts,  and  it  is,  therefore,  not  surprising  that  pulmonary 
emphysema  is  observed  in  those  who  play  wind-instruments,  in 
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Singers,  speakers,  and  such  persons  as  are  compelled  to  carry 
heavy  weights.  Mountain-climbers  also  not  rarely  suffer  from 
emphysema  of  the  lungs.  A  special  form  of  alveolar  emphysema 
of  the  lungs  is  known  as  vicar ioits  or  compensatoi^y  alveolar  emphy^ 
sema  of  the  lungSj  which  develops  when  some  portions  of  the  lungs 
are  prevented  from  taking  part  in  the  respiratory  process,  so  that 
other  portions  are  compelled  to  assume  the  functions  of  the  inac- 
tive lung.  Vicarious  alveolar  emphysema  is  not  rarely  unilateral 
if  the  respiratory  disturbance  involves  the  opposite  lung.  Pul- 
monary emphysema  occurs  most  commonly  in  men  and  after  the 
period  of  puberty  ^  which  is  readily  comprehensible  from  the  nature 
of  the  causative  factors. 

Symptoms  and  Diagnosis. — In  cases  of  bilateral  alveolar 
emphysema  of  the  lungs  the  shape  of  the  chest  is  often  conspic- 
uous, the    thorax   being  barrel -shaped,  dilated,  in    a   permanent 
inspiratory  position,  and  emphysematous.     The  respiratory  move- 
ments of  the  chest  are  restricted,  and  on  pressure  upon  the  thorax 
increased  resistance  is  generally  found,  which  is  dependent  upon 
premature  ossification  of  the  costal  cartilages.     Percussion   yields 
a  deep,  slightly  tympanitic  percussion-note  (box-note),  as  the  tension 
of  the   pulmonary  tissue  has  been  diminished.     The  expiratory 
diminution  in  respiratory  pressure   may  l)e  demonstrated  directly 
by  means  of  the  pneuraatometer  (the  normal  expiratory  pressure 
=  from   30  to  60   mm.  of  mercury).     The  vital  capacity  of  the 
Itmgs  also,  which  the  spirometer  shows  to  be  between  2000  and 
4000  c.c.  in   healthy  persons,  is   reduced   in  cases  of  pulmonary 
emphysema.     On  auscultation  the  diminished  intensity  of  vesicular 
breathing  is  striking.     The  area  of  cardiac  dulness  is   unusually 
small,  or  it  has   completely  disappeared,  if  the  median  borders 
of  the  lungs  completely  overlie  the  anterior  surface  of  the  peri- 
cardium.   The  heart-sounds  are  remarkably  faint,  as  the  lung  over- 
lying the   anterior   aspect   of  the    heart    intercepts    their    trans- 
mission.    The  upper  limit  of  hepatic  dulness  is  unusually  low  (in 
healthy  persons  in  the  right  mammillary  line  between  the  sixth  and 
seventh  ribs)  and  upon  the  left  the  semilunar  space  is  nuieh  re- 
duced.    It  is  noteworthy,  further,  that  the  respiratory  displace- 
ment of  the  lower  margins  of  the   lungs   is  exceedingly  slight. 
At  times  the  heart  is  pushed  so  far  df)wn  tliat  not  only  is  its  ])ul- 
satiou  visible  in  the  epigastrium,  but  also  its  right  border  can  be 
felt.    In  the  presence  of  unilateral  alveolar  eniphysenia  of  the 
lungs,  the  manifestations  described  are  confined  to  the  side  of  the 
chest  containing  the  emphysematous  structures. 

Alveolar  emphysema  of  the  lungs  is  not  ran^ly  attended  with 
^fUcations.  Almost  constantly  hronchia/  cafarrh  is  present,  and 
it  may  seriously  aggravate  the  existing  res])iratorv  disturbances. 
At  times  a  subpleural  emphysematous  vesiel<»  ruptures,  and 
pMiumotiumtx  develops.     Not  rarely  the  vigor  of  the  right  ven- 
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tricle  gradually  fails,  and  signs  of  venous  slams  appear  (cutaneous 
edema,  hypostatic  urine,  ascites,  hypostatic  liver,  hypostatic  catarrh 
of  the  stomach  and  intestines,  hydrothorax,  hyperemia  of  the 
brain,  cyanosis,  etc.).  A  large  proportion  oi  emphysematous 
patients  die  as  a  result  of  excessive  stasis  and  of  suffocation,  after 
perhaps  it  had  been  possible  at  first  to  overcome  the  manifesta- 
tions of  stasis. 

Prognosis. — The  prognosis  of  alveolar  emphysema  of  the 
lungs  is  unfavorable,  inasmuch  as  recovery  is  impossible.  On 
the  other  hand,  however,  vicarious  pulmonary  emphysema  must 
be  looked  uiK)n  as  a  favorable  development.  The  tendency  of 
em])hysematous  patients  to  chronic  bronchial  catarrh  and  to  myo- 
cardial insufficiency  is  particularly  troublesome.  Life  may,  never- 
theless, be  prolonged  for  many  years. 

Treatment. — Prophylactic  measures  should  be  directed  to  the 
avoidance  of  persistent  increase  in  the  inspiratory  and  expiratory 
alveolar  air-pressure,  or  the  removal  of  such  as  may  be  present 
Recovery  from  or  improvement  in  pulmonary  emphysema  by 
means  of*  internal  remedies  is  impossible.  At  times  some  relief 
is  obtained  through  pneumatotherapy.  To  this  end  the  apparatus 
of  Waldenburg  or  of  Geigel  and  Mayer,  or  pneumatic  bells,  may 
be  employed.  As  in  cases  of  pulmonary  emphysema  the  act  of 
expiration  is  especially  disturbed,  the  patients  should  be  made 
to  expire  into  rarefied  air.  Gerhardt  suggested,  further,  rhsrthmic 
compression  of  the  thorax  during  expiration. 

INTERSTITIAL  EMPHYSEMA  OF  THE  LUNGS. 

Etiology. — Interstitial  emphysema  of  the  lungs  is  a  rare 
disease  which  results  from  the  escape  of  air  from  the  pulmonary 
alveoli  into  the  interalveolar  and  interlobular  connective  tissae 
of  the  Inno^s.  Often  the  air  passes  in  the  connective  tissue 
aeoonipanyinu:  the  l)ronelii  to  tlie  hiliis  of  the  lung  and  into  the 
mediastinal  eonneetive  tissue,  whence  it  tinds  its  wav  into  the  sub- 
eutaneoiis  eonneetive  tissue  of  tli(»  ncek,  and  even  beneath  the  skin 
of  the  trunk  and  (►f  the  extreniiti<'s.  The  air  mav  also  find  its 
way  beneath  the  pulnionarv  pleura,  which  it  may  raise  in  the  form 
of  air-containin«::  vesicles,  and  these  may  at  times  be  arranged  at 
the  boundary  i)etwccn  adjoining  lobules  like  a  string  of  pearls. 
Should  sul)])lcund  air-vesicles  rupture,  pneumothorax  will  develop. 

Among  the  causes  of  this  disorder  are  severe  eti'orts  at  cough- 
ing and  expulsive  efforts,  extreme  dyspnea,  ulcerative  disease  of 
the  lungs  and  bronchi,  contusions  of  the  thorax  and  the  lungs,  too 
vigorous  insufflation  of  air   into  the  larynx  for  asphyxia  of  the 
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of  the  akin  of  the  neck  (marked  bulging  of  the  skin  in  the  jugular 
fossa y  crepitation  on  palpation)  or  of  pneumothorax,  although  all 
other  causes  for  the  two  conditions  named  must  first  be  excluded. 
Such  disturbances  as  may  be  present  are  manifested  by  dyspnea. 

As  a  rule  spontaneous  absorption  of  the  air  takes  place  after 
a  time,  with  recovery,  so  that  the  prognosis  is  not  unfavorable. 

If  the  dyspnea  be  extreme,  relief  may  be  obtiiined  by  subcu- 
taneous injection  of  morphin,  but  otherwise  an  expectant  attitude 
should  be  observed. 

ATELECTASIS  OF  THE  LUNGS- 

Stiology. — Atelectasis  of  the  lungs  indicates  deficiency  or 
absence  of  air  in  the  pulmonary  alveoli.  The  pulmonary  alveoli 
have  either  remained  airless — congenital  pulmonary  atelectasis — or 
been  deprived  of  air — aapiired  pulmonary  atelectasis.  Congenital 
pulmonary  atelectasis  occurs  in  newborn  children  when  the  air- 
passages  are  obstructed  by  collections  of  mucus,  aspirated  amnial 
iluid,  meconium,  or  the  like,  so  that  distention  with  air  of  the 
pulmonary  alveoli  that  have  been  rendered  airless  during  uterine 
life  is  impossible ;  or  when  the  respiratory  muscles  are  not  suf- 
ficiently powerful  to  dilate  the  thorax  adequately  ;  or,  finally,  when 
the  irritability  of  the  respiratory  center  in  the  medulla  oblcmgata 
is  so  greatly  diminished  that  a  sense  of  the  need  of  air  does  not 
arise. 

Acquired  pulmonary  atelectasis  may  be  either  obstructive,  com- 
pressive, or  marantic.  If  bronchi  are  obstimcted  by  mucus,  blood, 
fibrinous  exudation,  or  foreign  bodies,  or  by  pressure  from  without, 
the  air  in  the  alveolar  area  cut  off  from  the  air-supply  will  be 
aWrbed  by  the  blood  and  pulmonary  atelectasis  will  develop. 
Omvpression--atdectasis  Aq\^\o\)^  most  freijuently  in  association  with 
pleural  affections  (pleurisy,  pneumothorax,  pleural  tumors)  that 

!lve  rise  to  compression  of  the  lungs  to  the  j)oint  of  airlessness. 
toccursalso  in  association  with  pericarditis,  dilatation  and  hyper- 
trophy of  the  heart,  aneurysms,  mediastinal  tumors,  and  deformity 
of  the  spinal  column,  as  well  as  with  abdominal  tumors,  meteor- 
>8ni,  ascites,  peritonitis,  and  tumors  of  the  lungs.  Marantic  pvl- 
momry  atelectasis  develops  in  association  with  severe  disease,  such 
^  typhoid  fever,  as  the  patient  maintains  the  same  posture,  so 
that  the  respiratory  activity  of  some  portions  of  the  chest  is  in 
consequence  interfered  with.  In  addition  weakness  of  the  respini- 
tofy  muscles  is  often  a  contributory  factor. 

AnatOtnic  Alterations. — Atelectatic  areas  are  most  common 
I'ponthe  surface  of  the  lungs.  They  are  conspicuous  by  app<'ar- 
^^M^pressed  and  by  not  crepitating  upon  pressure  with  the  Huger, 
'^yothey  present  a  dark-red  or  grayish-red  color.  On  section  no 
^tf-bubbles  escape  from  them  on  pressure.     Atelectatic  j>ortions 
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of  lungs  sink  in  water.  In  contradistinction  from  inflammatory 
processes  in  the  lungs  they  can  be  readily  again  filled  with  air 
from  the  supplying  bronchus.  When  atelectasis  of  the  lungs  has 
existed  for  some  time,  inflammatory  alteratioiis  may  take  place  in 
the  pulmonary  alveoli,  and  it  will  then  no  longer  be  possible  to  fill 
the  airless  portions  with  air  artificially. 

Symptoms  and  Diagnosis. — As  may  be  understood,  ex- 
tensive atelectasis  of  the  lungs  causes  disturbances  in  respiration. 
The  patients  breathe  rapidly  and  with  difficulty,  are  cyanotic,  and 
become  stupid.  Physical  examination  of  the  lungs  discloses 
signs  of  airlessness  of  the  pulmonary  tissue  (increased  vocal 
fremitus,  dulness  on  percussion,  bronchial  breathing) ;  but  it  is 
distinctive  of  pulmonary  atelectasis  that  these  phenomena  disap- 
pear within  a  sliort  time  when  the  position  of  the  patient  is 
changed,  and  he  is  uro^ed  to  fill  the  atelectatic  portions  of  the  lung 
wn'th  air  again.  Small  atelectatic  areas  remain  c(mcealed  during 
life,  or  at  best  thev  may  be  reeo^ifnized  on  auscultation  by  the  fact 
that  deep  inspiration  is  attended  with  transitory  crepitating  r&les, 
wh(Mi  the  piilinonary  alveoli  are  again  filled  with  air,  and  their 
walls  are  separated  from  one  another.  All  of  the  alterations  are 
best  <leyel()|XMl  in  the  ixxsterior  inferior  portions  of  the  lung. 

Prognosis. — Pulmonary  atelectasis  is  a  serious  disease,  as  in 
debilitated  persons  it  ean  scareely  be  avoided,  and  frequently  it 
cannot  be  siie(»essfully  treatcMl. 

Treatment. —  In  the  presence  of  febrile  and  debilitating  dis- 
ease prophylactic  treatment  will  be  recpiired.  Measures  should  be 
directed  to  the  relief  of  the  debility  and  the  fever,  and  care  should 
be  taken  to  have  the  p:itient  chanij^e  his  posture  frequently.  The 
latter  is  also  important  in  the  presence  of  persistent  atelectasis. 
Baths,  with  cold  douches,  which  stimulate  deep  inspirations  may 
be  reconiinended.  In  addition  et!orts  should  be  made  to  remove 
the  cause  of  the  disorder. 

HYPOSTASIS  OF  THE  LUNGS. 

Anatomic  Alterations. — Pulmonary  hypostasis  develops 
wlien  ])atients  have  persistently  occupied  the  same  posture,  and  at 
the  same  time  the  J)()W(M*  of  the  heart  has  failed.  Under  such  con- 
ditions the  movement  of  blood  is  clieck(Ml  in  the  pulmonary  capil- 
laries and  veins  in  portions  of  the  lunirs  the  most  dependent  and 
restraincMl  in  their  participaticMi  in  the  respiratory  movements, 
principally  in  the  posterior  and  inferior  sec^tions.  The  affected 
portions  present  an  intensely  dark-red  color,  and  oil  pressure  give 
exit  to  viscid,  bloody  fluid.  Fsuallv  the  diseased  tissue  is 
deficient  in  air.  After  a  time  blood-plasma  may  accumulate  in 
the  pulmonary  alveoli,  and  it  may  be  admixed  with  desquamated 
alveolar  ej)ithelinm  and  with  colorless  and  red  blood -corpuscles. 
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Hypostatic  pneumonia  is  often  spoken  of  under  such  conditions, 
althoueh  inflammatory  changes  are  generally  wanting. 

Etiology. — The  most  common  cause  for  pulmonary  hypostasis 
consists  in  febrile  infectious  diseases,  particularly  typhoid  fever. 
The  condition  develops  also  in  the  paralyzed,  in  persons  suflFering 
from  diseases  of  the  bones  and  joints,  who  arc  compelled  to  main- 
tain the  same  posture.     Not  rarely  it  occurs  during  a  prolonged 
death-agony.     Conditions  that  interfere  with  the  expansion  of  the 
lungs  (ascites,  meteorism,  abdominal  tumors)  favor  the  development 
of  pulmonary  hypostasis. 

Symptoms  and  Diagnosis. — Pulmonary  hypostasis,  if  at 
all  extensive,  gives  rise  to  respiratory  disturbances  (accelerated 
breathing,  cyanosis,  increasing  mental  confusion).  As  long  as  the 
pulmonary  alveoli  still  contain  air  the  percussion-note  will  be  tym- 
panitic, and  the  vesicular  murmur  enfeebl(»d  in  the  area  of  altered 
pulmonary  tissue.  If,  however,  the  pulmonary  alveoli  are  occu- 
pied by  fluid,  there  may  be  increased  vocal  fremitus,  dulness, 
bronchial  breathing,  and  crepitant  niles.  The  expectoration  is 
frequently  conspicuous  for  its  bloody  ap})earance.  Pulmonary 
hypostasis  is  distinguished  from  inflammatory  conditions  of  the 
lungs  by  the  absence  of  febrile  manifestations.  In  the  presence 
of  pulmonary  edema  Wiles  are  audible  over  an  extensive  area. 

Prog^nosis  and  Treatment. — The  prognosis  is  usually  un- 
favorable on  account  of  the  serious  nature  of  the  causative  condi- 
tions. Prophylactically  much  can  be  accomplished  in  cases  of 
severe  disease  by  frequent  change  of  posture  and  the  administration 
of  cardiants  for  the  heart  (digitalis,  stimulants,  baths).  The  same 
measures  should  also  be  directed  against  the  existing  hypostasis  of 
the  lungs. 

EDERIA  OF  THE  LUNGS. 

Anatomic  Alterations. — Pulmonary  edema  is  characterized 
by  the  presence  of  serous  fluid  in  the  pulmonary  alveoli,  although 
the  interstitial  connective  tissue  is  also  infiltrated  with  the  same 
fluid.    In  accordance  with  the  distribution  of  the  morbid  process 
ft  distinction  is  made  between  cirruinscrihed  and  generalized  edema 
^}  the  lungs.     On  opening  the  thorax  edematous  lungs  do  not  (col- 
lapse, do  not  crepitate  on  palpation,  but  feel  soft  and  down-like, 
and  on  section  permit  the  expression  of  an  abundance  of  frothy 
fluid,  which  at  times  is  clear  like  water  or  from  yellowish  to  red- 
dish in  color,  and  at  other  times,  in  the  pn^sence  of  consi(l(Tai)le 
catbon-particles  in  the  lungs,  is  dark,  or  when  brown  induration 

of  the  lungs  is  present  is  brownish,  and  when  jaundice  exists  is 

icteric. 

■Wology. — Several   varieties  of  pidmonarif   edema    must   be 

'^^^gniied.     Hypostatic  edema  of  the  lunr/s  occurs  when  the  left 

ve&Mcle  fitils  in  power,  while  the  right  continues  to  act  with  un- 
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diminished  vigor.  The  pulmonary  capillaries  then  become  unduly 
filled  with  blood.  The  same  condition  frequently  arises  as  an 
agonal  edema  during  the  death-struggle.  Similar  conditions  are, 
however,  also  observed  not  rarely  in  association  with  diseases  of 
the  heart  and  the  respiratory  apparatus.  At  times  pulmonary 
edema  is  de|)endent  upon  abnormal  permeability  of  the  blood-veaselB. 
This  may  be  present,  lor  instance,  in  nephritis,  carcinoma,  tubercu- 
losis, and  debilitating  diseases  generally.  In  rare  instances  disturb- 
ances in  the  innervation  of  the  pulmonary  vessels  appear  to  give 
rise  to  pulmonary  edema,  which  has  thus  been  observed  in  associa- 
tion with  angioneurotic  edema  of  the  skin.  Abnormally  low 
pressure  exerted  upon  the  pulmonary  alveoli  may  also  be  a  cause 
of  pulmonary  edema.  Such  a  condition  has  been  observed  in  the 
sequence  of  puncture  for  pleural  effusion,  in  association  with  occlu- 
sion of  the  hroneliial  tubes  by  foreign  bodies  or  exudation,  and 
after  inhalation  of  irrespirable  gases.  Considerable  importance  is 
further  to  be  attached  to  infiainmatory  edcrtui  of  the  lungs.  This 
occurs  at  times  at  the  periphery  of  inflammatory  areas  in  the  lung, 
at  other  times  as  an  independent  aifection,  and  it  is  then  perhaps 
appropriately  desi<i:nated  serous  pneumonia.  The  drinking  of  cold 
liquids,  exposure  to  cold  in  general,  ai;d  hot  baths  have  been  ob- 
served as  provc^eative  of  such  conditions. 

Symptoms  and  Diagnosis. — The  presence  of  fluid  in  the 
pulmonary  alveoli  is  indicated  by  crepitant  (fine  mucous)  rales, 
which  are  generated  during  ins])initi()n  by  the  se]>aration  of  the 
walls  of  the  dilating  pulmonary  alveoli  from  the  alveolar  contents. 
As  fluid  is  present  in  the  bronehial  tubes  as  well  as  in  the  alveoli, 
it  is  not  surprisinir  that  m<Mlium-si/e(l  and  even  large  mucous  r&les 
are  :ui(libl(»  in  addition  to  small  nineons  rales.  In  the  presence  of 
extensive  pulmonary  edema  innnnierable  niles  are  audible  at  all 
parts  oi'  tlu\ehest.  In  addition  a  tjonpanitic  percussion-note  is  not 
rarely  elieitable,  because  the  tension  of  th(»  pulmonary  tissue  is 
diniinish(Ml.  If  the  fluid  in  tlie  pulmonary  alveoli  is  unaccom- 
panied l>y  air,  (luln(»ss,  broneliial  breathing,  and  increased  vocal 
fremitus  will  be  present.  A  distinctive  feature  of  pulmonary 
edema  is  further  the  expectoration,  which  is  characterized  by  its 
abimdauce,  fluidity,  au<l  frothv  appearance — serous  expectoration — 
SI)  that  it  has  been  conijiared  with  whit(^  of  Qy:^^  that  has  been 
beaten  into  snow  and  subse(|uently  liijuelicd,  and  with  soapsuds. 
Its  color  is  usuallv  lii:ht  vellowi>h  or  reddish,  from  admixture 
with  blood.  If  pulmonary  edema  be  supenulded  to  fibrinous 
])n(Mimonia,  the  expectoration  acijuires  the  appcartuiee^of  prune- 
juice.  The  presence  of  considerable  (juantities  of  fluid  in  the 
air-passage<  fre(|uentlv  gi\(\^  rise  t«)  loud  bubbling  rales  over  the 
chest,  and  the  phenomtMion  has  al>o  been  designated  as  boiling  in 
the  chest.  If  expectoration  be  interfered  with  and  fluid  accumu- 
late in  the  trachea,  the  tracheal  rales  so  nuich  and  justly  feared 
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develop,  and  which  so  frequently  appear  in  the  death-struggle. 
The  patient  suffering  from  pulmonary  edema  exhibits  signs  of 
objectiTe  dyspnea,  which  are  manifested  in  accelerated  breathing, 
inspiratory  retraction  of  the  intercostal  spaces,  participation  of  the 
auxiliary  muscles  of  respiration,  cyanosis,  and,  in  consequence  of 
increasing  accumulation  of  carbon  dioxid  in  the  blood,  in  progres- 
sive stupor.  Pulmonary  edema  may  cause  death  within  a  short 
time  from  suffocation.  In  other  instances  it  persists  for  days,  or 
appears  and  disappears  repeatedly,  so  that  a  distinction  must  be 
made  between  aciUe,  chronic,  and  recurrent  pulmonary  edctna. 
Prognosis. — The  prognosis  of  pulmonary  edema  is  serious  on 

all  occasions,  as  the  condition  is  often  dependent  upon  incurable 

disorders ;  and  besides,  whenever  the  edema  is  extensive,  there  is 

danger  of  death  from  suffocation. 

Treatment. — In   cases  of  pulmonary  edema  venesection  is 

indicated  as  an  important  measure   should  the  j)ulse  be  strong. 

Bandaging  of  the  extremities  (by  means  of  rubber  tubing  or  compresses), 
in  order  to  diminish  the  flow  of  venous  blood  to  the  right  heart,  is  a  less 
reliable  procedure. 

In  addition,  stimtilants  and  expectorants  should  be  employed 
to  increase  the  force  of  the  heart  and  to  clear  the  air-passages 
through  increased  expectoration ;  for  instance : 


I 


R  Powdered  digitalis-leaves, 

0.1 

(1 V  grains) ; 

Benzoic  acid, 

0.8 

(4i  grains); 

Camphor, 

0.05 

(   1  grain); 

Sugar, 

0.5 

(7J  grains). — M. 

Make  10  such  powders. 

Dose :  1  powder  every  two  hours. 

The  administration  of  strong  wine  can  be  warmly  recommended. 
If  the  patients  are  unable  to  swallow,  camphorated  oil  may  be  in- 
jected subcutaneously  (15  minims  from  every  two  to  four  hours), 
whI  dry  cups  and  mustard-plasters  or  alcoholic  frictions  to  the 
chest  shoula  be  prescribed. 

aTARRHAL  INFLAMMATION  OF  THE  LUNGS 
(CATARRHAL  PNEUMONIA). 

Etiology. — Catarrhal  pneumonia  is  always  a  secondary  dh- 
<»^,  developing  in  the  sequence  of  procedinf):  inflammation  of  tlu* 
smaller  bronchi — ^bronchiolitis.  The  disease  is,  therefore,  also 
designated  bronchopneumonia.  In  some  instances  the  inflamniatorv 
process  extends  directly  from  the  bronchial  mucous  momhrane  to  the 
pulmonary  alveoli,  while  in  others  exciting  ajj^ents  of  inflammation 
v« aspirated  from  the  bronchial  tubes  into  the  pulmonary  alveoli, 
'^h»e  they  give  rise  to  secondary  inflammation.  Bacteria  are 
wked  npoii  as  the  exciting  agents  of  inflammation ,  althono^h  vari- 
*  Unds  must  be  taken  into  consideration.    Frankel's  pneumonia- 
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cocci y  which  act  also  as  the  causative  agents  of  fibrinous  pneu- 
monia, arc  found  with  especial  frequency.  The  Streptococcus 
pyogenes  and  the  Staphylococcus  pyogenes  aureus  and  albus  are 
iK'xt  in  fivcjuency  as  exciting  factors.  Friedlander's  pneumococd 
havo  also  been  described  as  causative  agents.  The  bacteria  named 
aro  fnuiuontly  found  in  the  inflammatory  foci  in  pure  culture. 
Orrasionally  other  specific  bacteria  are  found  accidentally;  as,  for 
instanee,  di])htheria-bacilli.  Age  has  an  important  influence  upon 
the  (K*veK)])inent  of  eatarrhal  pneumonia,  for  the  disease, as  a  rule, 
attacks  children  or  the  (t(/e(J,  Diminished  powers  of  resistance  on 
the  nart  of  the  pulnionary  tissue,  smallness  of  caliber  of  the  bron- 
chia I  tubes  in  ehildren,  and  deficient  activity  of  respiratory  move- 
ment in  the  aoed  may  be  responsible  factors.  Delicate,  anemic, 
rachitic,  and  scrofulous  children  are  attacked  with  especial  fre- 
<|ucucy,  as  well  as  those  compelled  to  live  in  over-crowded,  dusty 
nH)nw  with  an  insulHciency  of  light  and  of  air.  Catarrhal  pneu- 
niouia  occuis  with  es})ecial  frequency  in  connection  with  infectiaaa 
diseases,  |>;n*ticularly  in  children  with  measles,  whooping-cough, 
and  «li|)hthcria.  It  occurs  not  seldom  in  the  form  of  a  foreign- 
body  pneinnonia  or  an  aspiration-pneumonia,  when  saliva,  food,  or 
lluid  uaius  entrance  into  the  air-passages  and  reaches  the  alveoli 
of  ihc  iunu.  Similar  conditions  are  observed  in  those  profoundly 
ill  (iNphoid  IcvtM'),  iu  tluMlcbilitated  (carcinoma,  pulmonary  tuber- 
<Milo-i^),  in  {\u\>r  sulVcriuij:  from  paralysis  of  the  muscles  of  d^l u- 
ti(i«»n  i bulbar  |»:iralysis.  ])haryuLreal  diphtheria),  and  in  connection 
with  fitMincut  \t>nntiuu-  and  r(\i::ur<xitation  (carcinoma  of  the  esoph- 
a^u^  1.  Inhalation  of  irritating  gases  must  also  be  considered  a  cause 
of  cMtMi'i'lial  juicinnouiM. 

Anatomic  Alterations. — Areas  of  catarrhal  pneumonia  are 
almost  al\\a\>  situated  at  the  surface  of  the  lung,  where  they  are 
cous|)icuou-'  lor  their  dark-red  color  and  dense,  airless  consistency. 
( )u  section  uo  ;nr  can  be  cx|)ressed,  but  in  e<mtnidistinction  from 
atelectatic  areas,  which  are  not  rarely  found  side  by  side,  the 
pueumo!iic  areas  cannot  bi'  iilhMJ  with  air  from  the  bronchus,  and 
w  hen  placed  in  water  they  sink  to  the  bottom.  Usually  numerous 
small  foci  ot'  inllannnation  arc  found,  which  exhibit  a  lobular 
arniULrcmcnt ;  hence  the  nann*  lobular  or  insular  pneumonia. 
These  an*  usually  especially  numerous  in  the  posterior  and  infe- 
rior portions  of  tin*  lnnii:s.  At  times  th(\v  coalesce  and  involve  the 
larji^er  portii)n  of  a  pulmonary  lobe.  With  comparative  frequency 
they  form  airless  bands,  which  be«»:in  at  the  side  of  the  vertebral 
column  at  the  base  of  the  Innii^  and  ext^Mid  upward,  jj:n)\ving  grad- 
nallv  smaller  and  smaller.  Cicnerallv  the  inflammatorv  areas  are 
situated  in  both  luni::s.  The  Inn^  on  section  is  usually  smooth, 
although  granular  areas  of  inflammation  occur  which  to  a  certain 
degree  represent  a  tninsition  to  fibrinous  pneumonia.  Such  a 
transition  may  be  observed  also  microscopically.     Although   the 
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majority  of  the  pulmonary  alveoli  are  filled  with  a  fluid  exudate 
consisting  of  blood-plasma,  desquamated  and  swollen  alveolar 
epithelial  and  round  cells,  fibrinous  coagula  can  be  detected  in 
others.  In  addition  to  atelectasis,  vicarious  pulmonary  emphysema 
is  not  rarely  found  in  association  with  catarrhal  pneumonia. 
Hyperemia,  hemorrhage,  and  fibrinous  deposits  upon  the  pleura  are 
also  common.  The  bronchial  glands  are  usually  enlarged  and 
hy|>eremic. 

Symptoms  and  Diagnosis. — It  is  often  extremely  difficult 
to  detect  the  presence  of  areas  of  catarrhal  inflammation  in  the 
lungs,  because,  by  reason  of  their  small  size,  they  are  not  acces- 
sible to  the  methods  of  physical  examination  and  are  often  con- 
cealed behind  tlie  manifestations  of  bronchial  catarrh.     Suspicion 
of  bronchopneumonia  should  always  be  aroused  when,  in  addition 
to  signs  of  bronchial  catarrh,  high  fe\'er  (above  39°  C. — 102.2°  F.) 
persists  for  a  number  of  days.    In  the  diagnosis  auscultation  is  of 
especial   value,  frequently    disclosing   the    presc^nce   of  bronchial 
Inreathing  and  ringing  rales  over  even   small   bronchopneumonic 
areas.     Dulness  on  percussion  can  be  expected  only  when  inflam- 
matory areas  have  coalesced  and  attain  a  circumference  of  five 
centimeters  and  a  thickness  of  two  centimeters.     Even  then  light 
percussion  is  necessary.     The  impaired  percussion- note  is  likely  to 
be  at  the  same  time  tympanitic,  as  the  tension  of  the  pulmonary 
tissue  is  diminished.    Usually  signs  of  disturbed  interchange  of  gases 
in  the   lungs  are  conspicuous,  as  manifested  by  accelerated  and 
frequently  gasping  and  moaning  respiration,  by  inspiratory  retrac- 
tion of  the  intercostal  spaces,  participation  of  the  auxiliary  nuiscles 
of  respiration,  and   cyanosis.     Often   there  is  distressing  cough; 
but    both    children  and    the  aged  are  given   to  swallowing  the 
gpntnm,  so  that  this  is  rarely  submitted  for  inspection.     It  is  then 
found  to  be  mucopurulent  and  free  from  peculiarity.    On  coughing 
and  on  deep  inspiration  pain  in  the  chest  is  frequent  in  conse- 
quence of  over-stretching  of  the  thoracic  nuiscles.     The  course 
of  catarrhal  pneumonia  may  be  acute,  subacute,  or  chronic,  and 
extend  over  a  period  of  from  two  to  eight  weeks  and  more.    Not 
rarely  improvement  and  aggravation    alternate  with  each  other. 
Death  results  as  a  rule  in  consequence  of  asthenia  or  of  sufloca- 
tion.    Not  rarely  progressive  stupor  develops  toward  the  close  of 
life  in  consequence  of  excessive  accMiinulation  of  carbon  dioxid  in 
the  blood  (carbon-dioxid  narcosis).    There  may  also  be  twitchings 
in  some  muscles  and  Cheyne-Stokes  breathing.     Should  the  dis- 
^•se  terminate  in  recovery,  this  takes  place  but  slowly  ;  a  crisis 
does  not  occur.     Further,  tlie  symptoms  of  bronchial  catarrh  fre- 
V^ently  persist  for  a  long  time  after  those  of  the  pneumonia  have 
swbgidea.    Among  complicationn  pleurisy,  pericarditis,  endocarditis, 
*nd  nephritis  may  be  mentioned.     At  times  miliary  tuberculosis 
develops  and  leads  to  a  fatal  termination. 
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Prognosis. — Catarrhal  pneumonia  is  always  a  serious  affec- 
tion. In  some  epidemics  of  measles  and  whooping-cough  the 
largest  proportion  of  children  attacked  by  bronchopneumonia  die. 
The  more  extensive  the  inflammatory  process,  and  the  higher  the 
fever,  the  greater  is  the  danger  to  life. 

Treatment. — Individuals  with  catarrhal  pneumonia  should  be 
placed  in  a  bright  and  airy  room,  which  can  l)e  ventilated  directly 
in  the  summer,  and  in  the  winter  through  an  adjacent  room.  The 
air  of  the  room  should  be  kept  moist  by  placing  a  solution  of 
sodium  chlorid  (0.7  per  cent.)  or  of  carbolic  acid  (2  per  cent.),  or 
creosote  or  oil  of  turpentine  (15  drops  on  the  surface  of  water),  in 
a  vessel  upon  a  stove  during  the  winter,  or  by  diffusing  one  of 
these  three  or  four  times  a  day  by  means  of  a  suitable  spray- 
apparatus  during  the  summer.  In  addition  a  bath  at  a  teni|K?ra- 
ture  of  from  26^  to  28^  11.  (90.5^  to  95°  F.)  and  of  from  fifteen  to 
thirty  minutes'  duration  should  be  given  at  nine  o'clock  in  the 
morning  and  at  four  o'clock  in  the  afternoon.  If  the  fever 
be  persistently  high,  an  effort  should  be  made  to  reduce  it  by 
means  of  a  cold  pack  or  phenacetin  (from  0.3  to  0.5 — 4^  to  7^ 
grains).  Expectorants  should  be  prescribed  to  remove  the  secre- 
tion from  the  air-passiiges ;   lor  instance : 

li     Infusion  of  ipecaeuanha-root,  0.8  :  100.0  (4i  grains  to  S\  fluidounces). 

Simple  sirup,  20.0  (')  fluidrams). — M. 

Dose:  r>  c.c.  (1  teaspoonful)  every  two  hours. 

Should,  nevertheless,  excessive  iiecumulation  of  carbon  dioxid  in 
th(i  i)l()(Kl  or  of  secretion  in  the  bronchial  tubes  take  place,  a 
warm  bath  should  be  }>reseribed,  while  eold  water  is  j)oured  from 
a  consi(lenil)le  height  upon  the  chest.  The  resulting  deep  respira- 
tory movements  will  then  help  to  clear  the  air-passages.  It  may 
also  be  useful  in  the  warm  bath  to  direct  a  stream  of  cold  water 
against  the  uj)j)er  portion  of  the  eervieal  spine,  in  order  to  stimu- 
late; the  res|)irat(»rv  eenter  to  j^reater  aetivitv.  After  recoverv 
from  the  disease  a  sojourn  in  the  country  or  in  the  woods  should  be 
urgently  recommended. 

FIBRINOUS  INFLAMMATION  OF  THE  LUNGS 
(FIBRINOUS  PNEUMONIA). 

Btiology.  —  Fil)rin()us  ])neumouia,  often  designated  also 
crou[)ons  pneumonia,  is  an  exeeedingly  coy/^^o/j  infccfiotts  disease, 
bv  which  almost  4  |)er  cent,  of  the  community  are  attacked 
annually.  Plie  j)neum(Muaeoeeus  of  Fninkel  acts  as  the  carrier 
of  the  infection,  althouirh  it  has  been  maintained  that  in  a  small 
number  of  instances  other  bacteria  also  induce  the  disease. 

The  pneumonlacocci  of  Frankel  are  somewhat  long  structures,  in  shape 
resembling  a  candle-flame,  which  are  surrounded  by  a  bright  capsule  aud 
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are  arranged  usually  in  pairs,  but  frequently  also  in  groups  of  several  within 
a  common  capsule  (Fig.  22).  They  have,  therefore,  also  been  designated 
diplococcus  pneutnonice  8,  laticeolatus.  They  occur  also  in  the  saliva  of 
healthy  individuals,  and  cause  death  in  rabbits,  with  septic  manifestations, 
so  that  they  have  also  been  designated  sputum-cocci  or  cocci  of  sputum- 


Fig.  22— Pneumoniacocci  of  Fninkel  from  pneumonic  sputum.     Gentian-violet  stain: 
oil-immereion ;  magnified  HXJ^)  times  (personal  observation,  Zurich  clinic). 

*fpiicemia.  It  is  noteworthy  that,  in  contradistinction  from  tlie  pneumonia- 
cocci  of  Friedlander,  which  resemble  them,  and  which  for  a  time  were 
erroneously  considered  as  the  exciting  agents  of  fibrinous  pneumonia,  they 
can  be  stained  by  Gram's  method. 

Although  infection  witli  tlie  pnounioniaccK^ci  of  Friinkel  is 
essential  for  the  development  of  fibrinous  pncnnionia,  there  arc 
certain  conditions  that  favor  infection  of  the  Innc^s — so-called  con- 
tributory causes  of  the  infection.  Aniontr  these  exposure  to  cold 
occupies  the  most  conspicnons  place,  wiiile  tntinnafmn  and  pre- 
^hg  infectious  disease  are  less  eonnnonly  operative.  In  over- 
crowded barracks,  prisons,  and  reformatories,  extensive  epidemics 
of  pneumonia  have  at  times  occurred,  obviously  because  the  air 
^as contaminated  and  filled  with  pneumoniacMu-ci.  7)'(i)ismissio)i 
^fthe  disease  from  one  persan  to  another  or  fhronr/h  the  intenaedia- 
^wti  of  a  third  person  has  also  been  observed.  Frecjuently,  how- 
ever, no  contributory  cause  can  be  elicited,  and  the  condition  is 
then  designated  a  genuine  or  primari/  fhrinons  jmeiinmuia.  Like 
DJOBt  infectious  diseases,  fibrinous  pneumonia  also  occurs  sporadie^ 
^^yand  andemicaUy.  Epidemics  occur  especially  in  the  spring 
"Jonths,  from  March  to  May.  Experience  lias  shown  that  meu 
^^i  attacked  more  commonly  than  women.  Individuals  debilitated 
^y  disease,  advanced  age,  or  alcoholism  exhil)it  a  more  marked 
P'^spositiou  to  the  disease  than  others.     The  disorder  spares  no 
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period  of  life,  and  not  rarely  attacks  children.  There  is  an 
undeniable  tendency  to  repealed  attcicks,  so  that  some  persons  pass 
through  more  than  twenty  attacks  of  fibrinous  pneumonia  in  the 
course  of  their  lives. 

Anatomic  Alterations. — The  inflammatory  alterations  of 
fibrinous  pneumonia  do  not  occur  in  numerous  lobular  areas  like 
those  of  catarrhal  pneumonia,  but,  as  a  rule,  involve  the  entire 
lobe  of  a  lung,  or  still  more,  whence  the  designation  lobar  pneu-- 
monia.  It  is  customary  to  distinguish  several  stages  of  the  in- 
flammatory process,  and  to  designate  these  congestion,  hepatization, 
and  resolution. 

In  the  stage  of  inflammatory  congestion  the  pulmonary  capillaries 
are  dilated  and  tortuous.  Blood-plasma  is  thrown  out  into  the 
pulmonary  alveoli ;  at  the  same  time  round  cells  and  also  red 
blood-corpuscles  accumulate  in  the  alveoli,  wiiile  the  alveolar  epi- 
thelial colls  become  detached  and  are  in  part  desquamated. 

In  the  stage  of  hepatization  the  lung  presents  a  characteristic 
appearance.  On  removal  of  the  organs  it  is  noteworthy  that 
in  the  area  of  inflammation  the  impression  of  the  ribs  upon  the 
surface  of  the  liuigs  is  visible,  because  the  lungs  have  obviously 
increaseil  in  volume.  The  pleura  probably  is  unexceptionally 
clouded,  and  covered  with  fibrinous  membrane,  if,  as  is  the  rule, 
the  inflanuration  has  extended  to  the  surface  of  the  lungs.  The 
condition  is  thus  usually  one  oi\filjrinou^^  pleuropneumonia.  On 
palpation  the  liniir  yields  the  impression  of  an  airless,  solid  struct- 
ure. On  section  its  granular  surface  is  striking,  suggesting  the 
ap{X'arance  of  a  section  of  liver,  whence  the  name  hepatization. 
The  gnuiular  condition  is  due  to  coagulation  of  the  primarily 
fluid  alveolar  exudate.  For  this  reason  the  hepatized  portions 
of  lung  present  in  the  aged  and  in  emphysematous  patients  with 
large  pulmonary  alveoli  a  coarsely  granular,  and  in  children 
with  small  pulmonary  alveoli  a  finely  granular,  appearance.  The 
mucous  meml)rane  of  the  supplying  bronchial  tubes  is  reddened 
and  swollen,  and  the  librinoiis  inflammation  has  not  rarely  ex- 
tended to  the  sinalliM-  bronchial  tubes,  so  that  thev  contain  bron- 
chial  easts  or  fibrinous  coagula.  Less  commonly  the  larger  bron- 
chial tubes  also  are  tilled  with  fil)rinous  casts,  and  the  condition 
is  then  designated  ninssivr  /nKinnoiila.  At  the  outset  the  hepa- 
tized pulmonary  tissue  exhibit^  a  red  (N)lor — Mage  of  red  hepati- 
zaflon.  The  more,  however,  the  over-<listention  of  the  pulmonary 
blood-vessels  subsides  the  more  does  the  tissue  present  a  grayish 
color — ,sfaf/(  of  f/rai/  In  jxifizdflon,  which  idtimately  gives  place  to 
a  yellow  color — sfar/c  of  \nJlo\r  Jnptjflznfion,  as  soon  as  active  fatty 
degeneration  takes  place  in  the  inflammatory  products.  As  a 
rule,  the  inflammation  develops  in  different  portions  of  the  lungs 
at  different  times,  so  that  generally  various  stages  of  hepatization 
are   present  side  by  side.     In   couscijmnce  the  lung  acquires  a 
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mottled  appearance,  which  has  not  inappropriately  been  desig- 
nated as  marbled  or  gnmite-like.  This  appearance  is  especially 
marked  when  the  diseased  lung  contains  a  good  deal  of  melanin. 
In  the  stage  of  resolution  liquefaction  of  the  coagulated  alveolar 
exudate  takes  place  in  conjunction  with  mucoid  and  fatty  degen- 
eration, perhaps  also  in  consequence  of  digestion  by  bacteria,  the 
liquefied  masses  are  expectorated  or  absorbed,  the  pulmonary 
alveoli  again  receive  air,  and  gradually  the  lung  resumes  its 
normal  appearance. 

On  microscopic  examination  of  the  lungs  during  the  stage  of  hepatization! 
the  pulmonary  alveoli  will  be  found  filled  with  a  fibrinous  network,  in  tha 
midst  of  which  lie  round  cells,  red  blood- corpuscles,  and  alveolar  epithelial 
cells.  The  fibrinous  network  is  especially  dense  at  the  periphery  of  the 
palDionary  alveoli,  while  the  cells  are  more  numerous  toward  the  center 
of  the  alveoli.  Pneumoniacocci  are  present,  partly  free,  partly  enclosed  in 
cells.  In  the  stage  of  resolution  the  fibrinous  network  undergoes  disinte- 
gration into  small  granules,  and  active  fatty  degeneration  takes  place  in  the 
round  cells  and  the  alveolar  epithelium. 

Fibrinous  pneumonia  occurs  most  frequently  in  the  lower  lobe, 
particularly  on  the  right  side,  and  least  commonly  in  the  right 
middle  lobe.  At  times  inflammatory  foci  are  present  in  both 
lungs — pneumonia  fibrinosa  duplex.  If  under  such  conditions 
corresponding  lobes  are  not  involved  on  both  sides,  for  instance, 
the  right  lower  and  the  left  upper  lobe,  the  condition  is  designated 
pneumonia  fibrinosa  cruciaki.  If  all  the  lobes  of  one  lung  are 
involved,  the  condition  is  known  as  pneumonia  fotalia. 

The  situation  of  pneumonia  most  commonly  in  the  lower  lobe  of  the 
right  lune  is  explained  by  the  fact  that  foreign  bodies  (pneumoniacocci) 
more  readily  enter  this  lung  through  its  larger  bronchus,  and  on  account 
of  its  greater  aspirating  force,  and  that  these  by  reason  of  their  weight 
readily  find  their  way  into  the  lower  lobe. 

Persons  dead  of  fibrinous  pneumonia  usually  exhibit  signs  of 
tnSocation  and  of  constitutional  infection.     The  right  heart  and 
the  veins  are  generally  filled  with  blood,  the  heart  witii  ham-fat 
clot  and  mas.ses  of  coagula,  while  the  left  heart  contains  no  blood. 
The  muscles  of  the  trunk  and  the  extremities  a])})ear  dry  and  of 
the  color  of  ham,  and  exhibit,  on  microscopic  examination,  gran- 
ular turbidity,  fatty  and  vitreous  degeneration  of  the  musele-filurs. 
Similar  histologic  alterations  are  present  in  the  fibers  of  the  heart- 
Kiuscle.     The  liver-cells,  the  parenchymatous  cells  of  the  gtistrie 
^d  intestinal  glands,  the  epithelial  cells  of  the  uriniferous  tub- 
ules, and  the  parenchymatous  cells  of  th(»  pancreas  exhibit  c^ran- 
ular  cloudiness  and  fatty  degeneration.     SireUin(i  and  hyin remla 
^f  (he  bronchial  glands  are  constant  manifestations  of  fibrinous 
pneumonia,  and  result  from  absorption  of  the  inflammatory  a<rents 
^^m  the  diseased  lung.     The  splcm  is  frecjuently  hut  not  con- 
stantly enlarged,  and  of  diminished  consistency  (acute  infcM^'tion- 
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Symptoms. — Fibrinous  pneumonia  belongs  to  tbc  class  of 
eyclif  acuie  febrile  in/ectiowt  dkeanex,  as  it  pursues  a  typical  course, 
ami  torminatcs  usually  witbiu  tivo  weeks,  witb  manifestations  of 
a  crisis.  Two  gnitips  of  pbouomcua  must  be  distinguished:  In 
the  first  place,  tlio  local  manifestations,  and  in  the  second  the  fab- 
rile  constitutional  manifestations.  The  latter  are  prob;iblv  due  to 
the  ontmnce  into  tlio  cireiilatiiin  of  toxins  generated  by  the  pneu- 
nioniui'iHHn.  The  pfi-'iad  of  Iiirnbiilinii — that  is,  the  interval  be- 
tween the  oeiTirniKo  of  inloction  and  the  development  of  the  first 
symptoms  of  the  disease — appears  in  many  instances  to  be  only  a 
few  hours,  alth<mgh  it  may  be  fnmi  two  to  four  days,  and  at  times 
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proaches  the  stage  of  resolution  the  sputum  acquires  a  lemon- 
yellow  or  saffron-yellow  hue,  sputum  croceum,  and  with  the 
termination  of  the  inflammatory  process  it  acquires  the  appear- 
ance of  colorless  mucous  expectoration. 

In  the  stage  of  resolution  the  physical  alterations  in  the  lungs 
resemble  those  present  in  the  stage  of  congestion.  The  dulness 
grows  gradually  less  and  less,  and  the  percussion-note  becomes 
at  first  tympanitic,  then  clear.  The  respiratory  murmur  again 
resumes  its  vesicular  character,  and,  above  all,  crepUarU  rdles, 
rhonchus  crepita7u<  reflux  s,  crepitatio  redux,  are  audible  in  abun- 
dance, and  which  disappear  again  only  when  the  pulmonary  alveoli 
no  longer  contain  fluid  exudate.  Patients  with  pneumonia  usually 
exhibit  a  reddened  and  often  also  a  cyanotic  hue  of  the  fiice.  At 
times  the  redness  is  more  actively  developed  upon  the  side  of  the 
face  corres])(>ndint]:  to  that  of  the  diseased  lune.  Generally  tlie 
patient  assunies  an  elevated  dorsal  decubitus.  Recumbency  upon 
the  diseased  side  is,  as  a  rule,  avoided  in  consequence  of  the  pain 
induced  hy  ])ressure.  Hespi ration  is  aeeelerated,  partly  in  conse- 
quence of  tiie  fever  and  partly  in  consequence  of  diminished 
partici])ati()n  of  the  diseased  portion  of  the  lung  in  the  respiratory 
act.  The  /)ii/sr  is  <j:enerally  accelerated  out  of  proportion  to  the 
fci)rile  (jlcvatioii  of  tcJiipcratun^  This  is  believed  to  be  due  to 
tlic  incrca-^cd  i)lo()d-j)rcssurc  in  the  distribution  of  the  pulmonary 
artery.  The  rcsplrafori/  nKjrcincnfx  appear  less  active  and  retarded 
upon  tlic  diseased  >'u\{\  and  often  jerkv  in  consequence  of  pleuritic 
j)ains.     Sj)(>ecli  is  usually  iiiterriij)ted  at  sliort  intervals  and  jerky. 

As  in  most  infections  diseases,  so  also  in  fibrinous  pneumonia  a 
distinction  nHi>t  be  made  between  (tuoinalies^  complications,  and 
setjuekv.  The  aiHuita/ics  of  pnnmufuia  depend  at  times  upon  the 
sevcrifjf  of  flic  loctil  and  ('(nfsfifnfionff/  infection^  and  at  times  upon 
infliriflnal  <'fnnl/fions.  The  <th<}rfir(\  the  ('j)he)neraly  and  the  afebrile 
forms  of  pneumonia  must  \h^  considered  as  instances  of  especially 
mild  h)cal  and  constitutional  infection.  In  cases  of  cd)ortive pneu- 
monia the  inHammatoi'v  |>nH'<'ss  a<lvances  only  to  the  stage  of  con- 
gestion and  then  nnderu-ocs  involution.  Kphenieral  or  one-day 
pneumonia  jiasses  through  ;dl  the  stages  of  the  inflammation,  but 
the  fever  sui)sl(les  by  crisis  within  twenty-four  houi*s.  Afebrih 
pneunionia^  notwithstandinuf  w(^ll-(h'velo]>e(l  local  manifestations 
and  charactiM'istic  expectoration,  is  a  rar<'  condition. 

The  profrarfcd^  i\\o  jtro(/r(i<sir<\  and  the  rrraiic  forms  of  pneu- 
monia must  be  looked  uj)on  as  instane<'s  of  se\(Tc  local  infection. 
Profraetcd  pnrinnonia  ])er<ists  at  tinx's,  with  fever,  for  from  four 
to  six  we(d\s,  and  <::eneral]y  terminates  with  omdual  defervescence 
(lysis).  At  times  it  is  associated  with  scj)tic  manifestations  (mul- 
tiple articMdar  swell inirs  and  tlic  like).  Progressive  pneuynonia  is 
characterized  bv  extension  of  the  inflammation  f"^»"  one  lobe  to  an 
adjacent  one,  so  that   finally  an  entire  lobe  fit>m  an 
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originally  small  area.  Erratic  or  wandering  pneumonia  is  attended 
with  the  formation  of  inflammatory  foci  that  develop  successively 
now  in  one,  then  in  another  lobe,  but  separated  from  one  another 
by  a  considerable  distance.  Under  such  conditions  the  disease 
may  persist  for  many  weeks.  Not  rarely  it  is  attended  with  mul- 
tiple articular  swellings. 

Constitutional  infection  of  especial  severity  attends  asthenic 
pneumonia,  which  has  also  been  designated  typhoid,  putrid,  or 
malignant  pneumonia.  The  patients  attract  attention  from  the 
outset  on  account  of  the  marked  asthenia,  and,  from  the  presence 
of  delirium,  of  sordes  on  the  lips  and  the  gums,  dryness  of  the 
tongue,  distention  of  the  abdomen,  enlarged  spleen,  and  diarrhea, 
are  suggestive  of  the  clinical  picture  of  typhoid  fever.  At  times 
slight  jaundice  develops,  whence  the  name  of  bilious  pneumonia. 
The  sputum  frequently  is  noteworthy  on  account  of  its  bloody 
appearance.  Death  often  occurs  from  asthenia.  In  many  epidemics 
the  asthenic  varieties  of  pneumonia  predominate,  and  are  respon- 
sible for  the  high  mortality.  The  asthenic  character  of  fibrinous 
pneumonia  may,  in  addition  to  the  severity  of  the  general  infec- 
tion, he  further  dependent  upon  individual  conditionH.  This  may 
find  expression  particularly  in  the  Jihr in ous  pneumonia  of  drunkards 
and  the  aged.  Under  such  circumstances  the  condition  has  been 
spoken  of  as  a  secondary  or  individufd  asthenic  pneumonia. 
Drunkards  and  the  aged  display  but  little  resistance  to  infection 
with  pneumoniacocci,  are  frequently  attacked  by  fibrinous  pneu- 
monia, and  often  lose  their  lives  in  consecjuence.  The  <langer 
resides  especially  in  paralysis  of  the  heart,  which  sets  in  early  and 
often  with  surprising  rapidity. 

The  fibrinous  pneumonia  of  e/iifdrcn  not  rarely  exhibits  the 
peculiarity  that  it  sets  in  with  vomiting  and  eclamptic  convulsions 
instead  of  with  a  chill.  As  in  the*  case  of  the  aged,  children 
generally  do  not  expectorate,  but  usually  swallow  the  sputum. 
The  fever  often  terminates  gradually,  by  lysis. 

The  recurring  and  the  intermittent  formn  of  pneumonia  may  be 
mentioned  as  special  anomalous  forms.  The  former  is  character- 
ized by  the  renewed  appearance  of  fever  and  of  inflammation  of 
the  lung,  the  latter  involving  the  area  first  attacked  or  othcTs  ; 
^vhile  the  intermittent  variety  appears  in  malarious  reirions  under 
^he  influence  of  the  malarial  parasites  (plasniodia),  and  is  charac- 
terized by  regularly  recurrent  febrile  movement  and  inflammatory 
roanifestations.  It  is  further  distinctive  that  intermittent  pneu- 
^^nlfij  which  is  by  no  means  unattended  with  danger,  can  be 
cured  by  administration  of  quinin. 

Among   the   complications   of   fibrinous    pneumonia   fihrinoua 

wrisy  and  bronchial  catarrh  are  observed  so  eoustantly  that 

an  scarcely  be  considered  eoni])lieations.     A  pleuritic  frie- 

nur  ifi  heard  not  at  all  fre([uently,  and  the  occurrence  of 
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severe  pain  in  breathing  and  on  coughing  must  often  be  sufficient 
to  indicate  the  existence  of  pleurisy.  By  no  means  rarely  pleurisy 
with  effusion  occurs,  and  the  exudate  is  more  frequently  serous 
than  purulent.  The  exciting  agents  of  the  inflammation  are  at 
times  pneuraoniacocci,  at  times  pyogenic  cocci.  The  same  state- 
ment is  applicable  to  the  remaining  inflammatory  complications, 
and  pneumoniacocci  have  been  frequently  found  in  different 
organs,  and  also  in  the  blood. 

One  of  the  most  common  and  most  serious  complications  is 
indicated  by  the  occurrence  of  pT^une-juice-like  expedoratioriy  "which y 
in  contradistinction  from  rusty -colored  sputum,  is  diffluent,  frothy, 
and  dark  blackish-red,  and  in  appearance  is  suggestive  of  prune- 
juice.  The  patients  at  the  same  time  exhibit  marked  cyanosis, 
accelerated  and  embarrasse<l  breathing,  and  tracheal  rAles.  On 
auscultation  of  the  lungs  small  moist  Mies  are  heard  over  a  wide 
distribution,  because  the  alveoli  are  filled  with  serous  fluid. 
Usually  the  condition  is  probably  one  of  hypostatic  edema,  which 
develops  in  consequence  of  enfeeblement  of  the  left  ventricle. 
The  more  vigorous  right  ventricle  fills  the  lungs  with  blood, 
whi(;h,  by  reason  of  the  weakness  of  the  left  heart,  does  not  find 
sufficiently  ready  access  to  the  left  auricle.  The  danger  of  inter- 
current pnlmonarv  edema  is  especially  great  in  persons  with  an 
already  enfeebled  licart  (as,  for  instance,  in  the  aged  and  in  drunk- 
ards), and  the  rapidity  with  which  the  condition  develops  and 
terminates  life  is  often  surprising. 

Ivflammatoni  nlU  rations  of  the  cndocnrdiumy  the  myocardiumy 
or  the  pericnrdhnn  ocvuv  occasionally,  but  are  on  the  whole  of 
minor  significance.  Tlu?  same  statement  applies  to  gastric  and 
intestinal  manifestations.  At  Unw^jaundiee  appears,  and  the  elimi- 
nation of  biliary  coloring-matter  in  the  expectoration  gives  this 
a  grass-green  appearance. 

Aihuminnria  and  tube-casts  in  the  urine  are  common,  w^iile 
hematuria  and  other  signs  of  acute  nephritis  are  less  common. 
The  rapidity  with  which  these  phenomena  disiippear  is  at  times 
remarkable,  even  when  no  noteworthy  changes  have  taken  place 
in  the  course  of  the  fever  and  in  the  local  phenomena  in  the  lungs. 

Not  rarely  deliriuni  occurs  in  cases  of  fibrinous  pneumonia, 
and  with  especial  frequency  in  children  and  in  drunkards.  The 
greater  the  elevation  of  temperature  the  more  likely  is  delirium 
to  occur,  although  this  may  be  present  also  when  the  fever  is  of 
lesser  degree,  so  that  it  must  then  be  looked  upon  as  a  result 
of  the  general  infection.  At  times  purufent  cerebrospinal  menin' 
f/itis  develops,  especially  at  such  times  as  epidemic  cerebrospinal 
meningitis  prevails  in  association  with  pneumonia  or  has  prevailed 
shortly  before.  Often  it  is  impossible  to  recognize  the  disease 
because  characteristic  symptoms  (rigidity  of  the  neck,  inequality 
of  the  pupils)  are  wanting. 
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Serpen  is  an  [inusuulW  common  occtirreiite.  It  is  moat  fre- 
quently situated  upon  the  lips  at  one  side  ami  less  commonly  on 
both  sides.  Multiple  articular  meeltings  arv  su^cstive  of  septic 
states,  as  is  also  puitdent  parotiditis. 

Among  the  aequtla  of  librinoti&  pneumonia  diseases  of  the 
lungs  themselves  are  by  far  the  most  common.  Among  thetie 
pulmonary  abscess,  pulmonary'  gangrene,  pulmonary  contraction, 
and  pulmonary  tuberculosis  may  he  esjiecially  mentioned. 

Oci'a?<itjim11y  /turhopiifli!/,  neuritU,  unil  poliomyclitU  have  betn  observed 

Diag^nosis. — In  the  recoguilion  of  fibrinous  pneumonia  the 
msty-colored  sputum  is  of  great  diagnostic  siguilicanci'.  In  cuws 
of  central  pntiiiiioLiia  it  is  almost  the  only  certain  sign.  The  aafton- 
colored  and  the  pnme-j nice-like  expectoration  also  are  extremely 
valuable  phenomena  in  reaching  a  decision  as  to  the  course  of  the 
disease.  Besides,  the  typical  tern  i>eratu  re-curve  (continued  fever, 
beginning  with  a  oliill,  and  usually  terminating  between  the  fifth 
and  the  ninth  day  by  crisis)  at  times,  but  usually  subsequently, 
clears  up  the  nature  of  obscure  febrile  disease.  If  doubt  arise 
whether  a  case  be  one  of  fjbrinous  pneumonia  or  of  typhoid  fever, 
it  should  be  recalle<l  that  the  presence  of  lieipes  is  opposed  to 
and  that  of  roseola  is  in  favor  of  the  exiBt<?ncG  of  typhoid  fever. 
A  pORitive  result  with  the  Widal  reaction  and  the  demonstration 
of  typhoid-bacilli  in  tlie  stools,  the  urine,  or  the  blood  wimid  he 
decisive  for  typhoid  fe\'er.  Peripheral  fibrinous  pn^'iimouisi  is  nmd- 
ily  nKx^izabte  from  the  manifestatlonB  of  acute  infiltration  of  the 
Innga  (dulness,  bronchial  bi-eathintr,  iuereased  vocal  fremitus,  and 
rfties).  Although  pleurisy  with  tfi'usiou  gives  rise  to  dulness  on 
percussicm,  the  vocal  frenulum  is  iliminished,  and  bronchial  breath- 
ing induced  by  compression  of  the  lung  appears  enfeebled.  The 
vocal  fremitus  is  diminished  only  in  cases  of  massive  pneumonia, 
as  in  plearLw,  because  the  occlusion  of  the  bronchial  tubes  with 
fibrinous  coagula  prevents  the  transmission  of  the  voice-waves 
from  the  larynx  to  the  thoraoio  wall.  Kevertheless,  in  the  pres- 
ence of  pleurisy  the  adjacent  organs  are  frequently  displaced  ;  and 
if  effusion  takes  place  into  the  led  pleural  cavity,  the  semilunar 
space  is  diminished.  It  is  noteworthy  that  pleurisy  but  rarely  sets 
in  with  a  chill,  and  pursues  its  course  with  continued  fever.  As 
oppo8e<i  to  pleurisy  with  effusion  would  be  dulness  confined  to  the 
upper  portion  of  the  thorax,  diminishing  in  intensity  from  above 
downward,  and  exhibiting  a  most  irregular  upper  boundary.  In 
doubtful  coses  exploratory'  puncture  will  clear  up  the  diagnosis. 
BaclerifAorpc  e-Tamination  of  the  sputum  for  tlie  presence  of  pneu- 
moniacooci  has  little  bearing  upon  the  diagnosis,  because  these 
organisms  are  also  found  in  the  saliva  of  healthy  persons. 

It  U  further  important  ctirrrellij  In  localkr  diagnoseil  pDeumonip  arpB«. 
Ob  the  right  anteriorly  the  entire  area  from  the  apex  to  the  fourth  rib  cot- 
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responds  to  the  upper  lobe,  that  between  the  fourth  and  the  sixth  rib  to 
the  middle  lobe.  On  the  left  only  the  upper  lobe  is  accessible  anteriorly. 
Posteriorly,  all  alterations  down  to  the  level  of  the  spine  of  the  scapula 
must  be  referred  to  the  upper  lobe,  and  below  this  level  to  the  lower  lobe 
on  both  the  right  and  the  left  side.  Laterally,  the  fourth  rib  on  either  side 
constitutes  the  boundary  between  the  upper  and  the  lower  lobes.  On  the 
right  side,  however,  a  process  of  the  middle  lobe  is  situated  between  the 
sixth  and  seventh  ribs.  Further,  variations  in  the  limits  named  occur  to 
the  extent  of  an  intercostal  space  in  consequence  of  increase  in  size  of  a 
diseased  pulmonary  lobe. 

Prognosis. — The  prognosis  of  fibrinous  pneumonia  depends 
upon  the  age,  the  constitution,  the  extent,  and  the  seat  of  the  in- 
flammation, the  severity  of  the  general  infection,  and  the  complica- 
tions. Military  surgeons  report  that  they  rarely  see  soldiers  die 
in  consequence  of  Hbrinous  pneumonia,  because  the  patients  are 
robust  and  youthful  in<lividual.s.  On  the  other  hand,  the  disease 
is  an  unusually  serious  one  in  tlie  (Kjed,  as  the  majority  succumb. 
Fibrinous  pneumonia  is  also  a  serious  disorder  in  children.  Of 
especial  imjK)rtance  in  its  bearing  upon  the  course  of  the  disease 
is  the  condition  of  the  heart.  All  persons  with  enfeebled  and  read- 
ily exhausted  heart-muscle  readily  j)erish  in  consequence  of  pul- 
monary edema  or  cardiac  ])aralvsis.  Excessive  demands  are  made 
upon  the  functional  activity  of  the  heart-muscle  by  reason  of  the 
fever  (augmented  contraction),  and  from  increased  blood-pressure 
in  the  pulmonary  circulation  (from  compression  of  the  pulmonary 
capillaries  witliin  the  inflammatory  area),  to  which  the  organ  is 
unable  to  respond.  In  the  aged  also  the  frequency  of  death  fol- 
lowing pneumonia  (le]XMids  princi])a]ly  upon  tlie  cardiac  enfeeble- 
ment.  The  same  statement  is  applical)]e  to  drunkards,  to  indi- 
viduals with  kyphoscoliosis,  obesity,  heart-disease,  and  to  pregnant 
women.  Similar  conditions  mav  arise  in  the  absence  of  demon- 
strahle  anatomic  alterations  in  the  heart-muscle.  At  times  the 
continuance  of  life  is  rendered  impossible  from  the  extent  of  hing- 
tissue  invofeed  in  the  infltfwniaffn'i/  process,  so  that  suffocation 
results.  FiJ)rinons  jnumnonio  of  the  upper  hhe  is  not  without 
justice  considcnnl  mon^  unfavorable,  because^  it  undergoes  absoq)- 
tion  more  slowly  and  less  comj)letely,  and  is  not  rarely  followed 
bv  ])ulmonarv  tuberculosis.  The  siirnificancc  of  the  (/encral  hifec- 
tion  is  ap|)arciit  from  the  seriousness  of  ])rimarily  asthenic  pneu- 
monia. To  indicate  the  bearing  of  ('(nttjf/icotions  it  should  suffice 
to  j)oint  out  that  an  intercurrent  ])urulent  meningitis  renders  the 
prognosis  unfavorable. 

Treatment. — No  sjjecijie  remedi/  for  fibrinous  pneumonia  is 
yet  known.  Treatment  with  blood-serum  has  been  attempted  of 
late,  but  this  has  scarcely  yet  led  to  encouraging  practical  results. 
In  cases  of  fibrinous  pneumonia  in  young,  robust  individuals 
expectant  treatment  may  be  pursued  as  long  as  serious  complica- 
tions do  not  arise.     When  i)ossil)le,  the  patient  should  occupy  for 
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himself  a  quiet  and  capacious  room,  whose  temperature  should  be 
kept  at  14°  R.  (63.5°  F.).  The  air  should  be  kept  moist  by 
means  of  vessels  of  water,  which  in  winter  are  placed  in  the 
8tove-pipe  or  upon  the  stove,  or  water  is  vaporized  by  means  of  a 
Siegle  steam-apparatus,  or  a  solution  of  carbolic  acid  (2  j)er  cent.) 
is  sprayed  throughout  the  room  three  or  four  times  daily.  Ade- 
quate ventilation  may  be  obtained  by  opening  the  windows  in  an 
adjoining  room.  The  patient  should  be  given  only  a  liquid  diet, 
especially  boiled  milk,  milk  with  a  little  coffee  or  a  little  tea, 
bouillon  with  e^,  and,  if  thirst  be  marked,  lemonade  or  white 
wine,  diluted  half  with  water.  Symptomatic  treatment  will  be 
resorted  to  when  individual  symptoms  are  distressing  or  threat- 
ening. Expectoi'ants  are  frequently  employed  when  an  abundance 
of  moist  rales  indicate  the  presence  of  fluid  secretion  in  the  air- 
pa.ssages  ;  for  instance  : 

R  Infusion  of  ipecacuanha-root,         0.5  :  180  (7j  grains  to  5J  fluidounces) ; 

Simple  sirup,  20.0  (5  fluidrams). — M. 

Dose:  15  c.c.  (1  tablespoon ful)  every  two  hours. 

For  sevei*e  pain  dry  or  wd  cups  may  be  employed.  If  signs  of 
mrdiae  weakness  appear,  stimulants  and  heart-tonics  should  be 
resorted  to  ;  for  instance  : 

B  Powdered  digitalis-leaves,  0.1    (1 J  grains); 

Benzoic  acid,  0.3    iU      *'      )  ; 

Camphor,  0.05  (  i  grain  )  ; 

Sugar,  0.5    (7 J  grains). — M. 
Make  10  such  powders. 
Dose :  1  powder  every  three  hours. 

Under  such  conditions  strong  wine,  champagne,  or  cognac  may  al.-^o 
be  employed.  In  the  presence  of  pubaonary  edema  venesection 
niav  be  recommendecl  in  addition  to  tlie  remedies  mentioned, 
while  but  little  success  can  be  ho]>ed  for  from  bandaging  the 
^emities.  In  cases  of  fibrinous  pneumonia  in  dninkards  alcohol 
iQust  be  given  in  sufficient  amount  in  order  to  avoid  the  devel- 
opment of  delirium  tremens  and  cardiac;  weakness.  Only  rarely 
>8  the  fever  persistently  so  high  that  resort  must  be  had  to  anti- 
pyretics, among  which  phenacetin,  1.0  (15  grains),  is  to  be  pre- 
frrred. 

INTERSmTAL  PNEUMONIA  (CIRRHOSIS  OF  THE 

LUNG)- 

Etiology. — Interstitial  pneumonia  may  occur  in  an  acute  or 
^  chronic  form,  Acut^.  interstitial  pneumonia  is  attondcMJ  with  sup- 
puration in  the  interlobular  ])ulmonarv  tissue,  so  tliat  the  indi- 
vidual infundibula  and  alveoli  are  separat(»d  from  one  another  by 
collections  of  pus,  and  the  Imig  in  the  inflamed  areas  resembles 
H  corrosion-preparation.     The  disorder    is,  tlurelore,  designated 
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diuMtvtint/  jineumonm.  As  the  disease  is  not  recognizable  during 
liir,  it  is  without  clinical  significance.  Chronic  interstitial  pneu- 
mania  Ih  UHiuilly  a  secondary  disorder,  generally  following  diseases 
of  th<!  hronchi,  the  hin^n,  or  the  pleura.  It  develops  with  espe- 
oiiil  (HMpuaicy  in  the  Hocjucnce  o{  chranic  bronchial  catarrh^  whetner 
thin  t^xist  alouo  or  have  fi^iven  rise  to  bronchial  dilatation.  Oa- 
Utnhal  iwnl  JihrinouH  pmuiaonia  also  at  times  give  rise  to  inter- 
Htitial  pu(Mniiouia,  the  former  esjH^oially  when  it  develops  in  the 
mH|U('noo  of  infrotioun  diseases  (whooi>ing-cough,  measles).  Ab- 
HiYiiHt'H,  nnr'</row(hH,  <*e/i/;i()(V)c<*i,  and  tuberculous  processes  in  the 
luht/H  also  fre(|ueutly  ^ive  rise  to  int4>rstitial  pneumonia.  Very 
exfensive  hv|HM*phisia  of  the  imlmonarv  interstitial  connective 
(issui*  is  euoouutertHl  in  the  diseast^s  due  to  inhalation  of  dust^ 
fhihumonokoniittita,  rteurisif  is  ot\en  the  cause  of  the  morbid 
«lti*nUio!is.  |vutieuljirly  when  the  liiseaso  has  pursued  an  insid- 
ious iHuuNt*,  aud  has  ^jiveu  rise  to  dense  and  extensive  pleural 
adhi^sious.  It  is  still  a  matter  tor  dismission  whether  pritnarif 
oA'>»Mi\'  intt'rstititt/  ^nnumonitt  iHvurs,  Among  the  causes  assigned 
f\>r  suoh  a  vHMuliiiou  ari*  advauv^xl  ajje,  aUx^holism,  and  malarial 

Aimtomio  Alterations. — Interstitial  pneumonia  either  leads 
tv^  ditVuM*  vvMuuviive'iissue  h\  i^rplasia  or  gives  rise  to  the  for- 
nuaiv^u  v^t*  vitUM^  v>uiuivtive-t issue  tunlules  in  the  lungs.  At 
tiiuo^  K^tii  \,uiv'tios  v^t"  ahonuiou  arv*  a>c!^^viate\l.  The  connee- 
l'.\o  ti^^ue  i^  at   times  v^t*  a  whitish,  at  other  times  of  a  fi^avish. 


or 


» 


\  • 
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2  cm.      They  then   manifest  themselves  especially  by  dulness, 
which  is  elicitable  over  small  areas  only  upon  light  percussion, 
and  by  retraction  of  the  bonlers  of  the  lungs  and  of  the  thorax. 
The  respiratory  murmur  over  such  areas  is  either  enfeebled,  or 
over  areas  of  more  considerable  size  through  which  a  large  bron- 
chus passes  it  is  bronchial.     In  the  latter  event  vocal  fremitus  and 
bronchophony  are  increased.     In  the  presence  of  nlaty  cncatriceH  at 
the  apex  of  the  lung  it  is  important  to  note  differences  in  the  level 
of  the  apices,  a  most  valuable  means  of  recognizing  tuberculous 
alterations  existing  in  the  lung  situated  at  the  lower  level.      Uni- 
lateral  contraction  of  the  liuuf  gives   rise  to  readily  recognizable 
alterations.     The  thorax  exhibits  unilateral  retraction,  participates 
but  little  in  the  respiratory  movemenii*,  and  frequently  is  retarded 
temporarily  in  movement.     At  the  same  time  the  intercostal  spaces 
are  narrowed,  the  scapula  occupies  a  low(*r  level,  and  its  inner 
bonier  is  less  closely  applied  to  the  wall  of  the  chest,  and  the  verte- 
bral column  exhibits  scoliosis,  with   its  eonvevity  directed  toward 
the  healthy  side  of  the  chest.    On  pressure  upon  the  thorax  a  sense 
of  increased  resistance  is  conveyed  to  the  hand.     The  level  of  the 
apex  is  lower,  and  that  of  the  lower  margin  of  the  lung  is  higher 
than  normal.     Accordingly,  in  the  presence  of  contraction  of  the 
right  lung,  the  upper  border  of  the  lung  is  abnormally  high  (nor- 
mally at  the  upper  bonier  of  the  seventh  rib  in  the  right  mam- 
millary  line),  while  upon  the  left  side  the  semilunar  space  begins 
at  an  unusually  high  level  (normally  the  left  sixth  rib).     In  con- 
formity with  the  excessive  elevation  of  the  diaphragm  the  apex  of 
the  heart  will  occupy  a  higher  intercostal  s|)ace  (normally  the  left 
fifth  intercostal  sj)ace)  in  the  presence  of  contraction  of  the  left 
hing,  and  when  the  margin  of  the  left  lung  is  retracted  considerably 
outward,  pulsatile  movements  of  the  exposed   pulmonary  artery 
become  apparent  in  the  left  second  intercostal  sjxiee.     Frequently 
not  only  a  cardiac-systolie  protrusion  is  observed   in  this  situation, 
but  also  a  canliac-^liastolic  vibration.     The   latter  is   dependent 
upon  increased  unfolding  of  the  semilunar  valves  of  the  pulmonary 
artery,  which  in  turn  is  de]x»ndent  upon  hypertrophy  of  the  right 
ventricle,  in  consequence  of  obliteration  of  pulmonary  capillaries. 
At  the  same  time  the  movements  of  the  heart  may  be  visible 
throughout  an  unusually  great  extent.     At  times  the  heart  under- 
goes great  displacement,  and,  in  the  event  of  contraction  of  the 
nght  lung,  it  is  drawn  far  into  the  right  half  of  the  chest  and  with 
contraction  of  the  left  lungr  out  to  the  left  axillarv  line.    The  hra/tliy 
mg  frequently    undergoes   comj)ensiitorv   emphysema,   which    is 
indicated  upon  the  right  by  depression  of  th(*  lower  margin  of  the 
Inng,  and  upon  the  left  side  by  diminution  in  the  area  of  cardiac 
dulness  and  of  the  semilunar  space.    The  respiratory  disturbances 
WHy  be  thus  so  completely  neutralized  that  the  patients  are  scarcely 
[       oongcioos  of  any  distress.     The  principal  danf/rrs  of  the  disease 
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reside  either  in  the  causative  disorder  or  in  paralysis  of  the  right 
side  of  the  heart  and  in  conditions  of  stasis. 

PrO£^6sis. — Although  the  prognosis  of  interstitial  pneumonia 
is  unfavorable  in  so  far  as  the  disorder  is  incurable,  it  must  not  be 
overlooked  that  some  cases  represent  natural  curative  processes  or 
tend  to  restrict  the  progress  of  destructive  altenitions  in  the  lungs. 

Treatment. — Internal  remedies  affortl  no  relief.  Respiratory 
gymnastics  should  be  prescribed,  the  arm  u{X)n  the  diseased  side 
being  raised  upon  a  high  object  (as  a  door  or  a  chest),  and  deep 
inspirations  being  made  several  times  daily  in  order  to  fill  the  con- 
tracted lung  more  thoroughly  with  air,  or  the  healthy  lung  is  for  a 
time  restricted  in  its  movement  by  the  application  of  a  bandage  in 
order  to  stinuilate  the  diseased  lung  to  greater  activity. 

SUPPURATION  OF  THE  LUNG  (PULMC»TARY 

ABSCESS). 
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empyema,  pyopericardium,  abscess  of  the  liver  and  of  the  spleen, 
and  burrowing  abscess  of  the  vertebral  column.  Suppuration  of 
the  lung  is  not  a  common  disorder,  and  is  only  exceptionally 
observed  in  childhood. 

Anatomic  Alterations. — In  accordance  with  the  number 
of  foci  present  a  distinction  must  be  made  between  single  and  mul- 
tiple abscess  of  the  lung.     Multiple  abscesses  of  the  lung  occur 
especially  as  a  result  of  hematogenous  influences  and  of  the  aspi- 
ration of  food.     Pulmonary  abscesses  vary  greatly  in  size.     At 
times  they  are  barely  visible  {iniUary  abacois  of  the  lung),  while  in 
other  instances  they  involve  the  largest  part  of  a  pulmonary  lobe. 
Accordingly  as  the  pus  lies  free  in  the  pulmonary  tissue,  or  is  sur- 
rounded by  a  membrane  resulting  from  interstitial  j)neum()nia,  the 
condition  is  designated  a  free  or  an  encapsukUed  pulmonary  abncem. 
The  former  is  distinguished  by  an  irregular  villous  wall,  the  latter 
by  a  smooth  wall.     It  may  further  happen  that  the  encapsulation 
is  incomplete.     The  amount  of  pits  varies,  and  in  addition  to  the 
size  of  the  purulent  focus,  it  depends  especially  ui)on  the   fact 
whether  copious  expectoration    has    taken    place    shortly   before 
death. 

Symptoms  and  Diagnosis. — The  most  imjx)rtant  phenom- 
enon for  the  recognition  of  an  abscess  of  the  lung  is  the  peculiar 
'Expectoration.  This  is  purulenty  diflBuent,  and  abundant,  so  that  it 
may  be  as  ranch  as  500  c.c.  in  the  course  of  a  dav.  It  usuallv 
gives  off  an  acid,  buttermilk-like  odor.  Of  especial  significance 
IS  the  occurrence  of  shreds  of  pulmonarij  tmnw^  which  on  micro- 
scopic examination  exhibit  a  gTiiy  or  a  blackish  color,  as  well  as 
the  alveolar  structure  of  the  pulmonarv  tissue.  Tliev  mav  attain 
the  size  of  a  phalanx  of  the  thumb. 

At  times  hemaloidin-crystals  are  found  in  the  sputum,  and  if  the  disease 
pursue  a  chronic  course  cholederin-plafes  also  may  be  present. 

Frequently,  expectoration  in  inoitthfuls  is  noteworthy.  The 
fttients  expectorate  but  seldom,  although  on  each  cK^casion  such 
Hrge  amounts  of  pus  are  exj)elled  as  to  be  frequently  discharged 
from  the  month  and  the  nose,  and,  if  they  in  part  reenter  the 
esophagus  and  the  larynx,  to  give  rise  to  vomiting  and  renewed 
cough.  Of  importance  also  is  the  attitude  of  the  patient,  who 
^oally  lies  constantly  upon  the  affected  side,  in  order  that  the 
secretion  may  collect  for  a  long  time  before  it  reaches  the  month 
rf  the  entering  bronchus  and  excites  cough  ;  in  the  presence  of 
centrally  situated  purulent  foci  in  the  lungs  the  expectoration  may 
wthe  only  means  by  which  it  is  i)ossible  to  recognize  the  affec- 
tion, while  from  the  attitude  of  the  patient  the  lung  in  which  the 
lesion  is  situated  may  be  suspected.  The  local  rondUion^  found 
JD  the  lung  vary  aocjordingly  as  the  abscess-cavity  is  filled  with 
^  or  contains  air,  between  manifestations  of  airlcssness  atid  those 
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of  cavity-formation.  The  course  of  suppuration  of  the  lung  is  usu- 
ally acute.  Generally  there  is  fever,  which  often  exhibits  a  hectic 
character.  The  patients  attract  attention  on  account  of  pallor,  a 
tendency  to  sweating,  anorexia,  in  short,  on  account  of  septic  mani- 
festations. Death  may  result  from  increasing  asthenia,  or  from 
complications,  such  as  gangrene  of  the  lung  ana  pyopneumothorax. 
At  times  a  focus  of  suppuration  in  the  lung  ruptures  externally, 
and  gives  rise  to  extensive  burrowing  beneatli  the  skin.  Complete 
recovery  may,  however,  take  place,  leaving  only  circumscribed 
retraction  of  the  chest  and  dulness  on  percussion. 

Prognosis. — Although  the  prognosis  of  suppuration  of  the 
lung  is  always  serious,  recovery  not  nirely  occurs. 

Treatment. — In  the  first  place,  an  effort  should  be  made  to 
sustiiin  the  bodilv  stren<i:th  bv  means  of  a  nutritioiis  diet.  In 
addition  balsamics  and  disinfectants  should  be  employed  to  prevent 
suppuration  and  decom|)osition  of  tlie  pus;  for  instance: 


Or, 


R  Oil  of  turpentine,  10.0  (2i  fluidrams). 

l>ose:  10  drops  in  milk  thrice  daily. 


R   Creosote,  0.16  (2J  minims). 

Make  1<M)  such  srelalin-capsules. 

l)ose:   1  eap>ule  every  two  or  three  hours. 


Abx'cssos  of  the  hinirs  have  iti  a  number  of  instances  been  sub- 
jtH'tcd  to  operative  intervention,  which  lias  resulted  in  recovery  in 

alxmt  (\0  pi  r  oont.  of  the  oases. 

GANGRENE  OF  THE  LUNG. 

Etiology. — (iauirniu'  *.'^^  the  lunir  is  characterized  by  the 
<H^*iirroiu'o  first  o(  morfincntion  and  then  of  putrid  decomposition 
(jf*  th(  n(cr>*fir  jntlim^mirji  tiss\h\  The  first  alteration  results  from 
:ui  I  nornious  invasion  by  pyo<ri'nie  o«Hx»i,  especially  the  various 
t'ornw  ot'  St;\])liyhH'ixvns  pyoirtMios.  while  the  putrefaction  is  induced 
by  tlu*  pntri  t-iotive  baotoria  (l^^ptothrix  pulnionalis,  oTdium,  Bacte- 
riinn  k\>\\  conniuiiu\  i  to.\  Pnlinonarv  or:ui<rrene  is  not  a  common 
di>vM\lrr.  aiul  r\p<  riiMUH*  lias  shown  that  it  ix^cnrs  most  frequently 
in  www  Ivtwoon  tho  >i\tt^'nth  and  the  tortieth  year  of  life.  It 
may  bo  ot'  bronchogenic,  alveolar,  or  hematogenous  origin.     At  times 

putr'h^  />' .  m'^/'/.v  oxtoiuls  to  tho  pulmonar}' tissue,  and  gives  rise 
to  i::\n»rr\  no  ot'  tlio  lime.      As]r,  ^n*t^i  h>ix\ffn  h^Mlies  ixnd par t4<^les  of 

foiui  also  not  i*:ml\  vaiwo  pulmonary  giincn^ne.  Sometimes  this 
tN>nditioi\  has  bot^i  obs<  r\  ihI  in  xhr  >OK\wen<\^  of  carcinoma  of  the  tips 
o  i./  i^t  th(  ^>  .  '  t,  and  t^\  .•?  \''}  '  Nv^  -iiMv)  fhf'  oropharyngeal  cavity, 
whon  ]MUrid  nu\>^t<  of  > '.  ,r  \:Uyi  ^-^  td  di,^i»fcgrated  materia/  h^ve 
piintnl  ontnuioo  into  tht  larvn\,  and  them^e  more  deeply  into  the 
bt\nu  hial  tulv>  and  alv(\>li.  and  liave  exciled  inflmmmmtion  and 
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putrefaction  in  the  lungs.     At  times  the  exciting  agents  of  disease 
gain  entrance  only  after  preceding  rujdure  into  the  bronchial  tubes, 
as,  for  instance,  in  the  sequence  of  carcinoma  of  the  esophagus, 
burrowing  abscesses  attending  tuberculosis  of  the  vertebrae,  sup- 
puration of  the  bronchial  glands,  new-growths  and  suppuration  in 
tlie  mediastinum,  carcinoma  of  the  stomach,  gastric  ulcer,  etc. 
Among  the  alveolar  causes  fibrinous  and  less  commonly  catarrhal 
pneumonia  should  be  mentioned  first.     Drunkards  and  debilitated 
persons  are  especially  exposed  to  the  danger  that  pneumonia  may 
be  transformed  into  gangrene  of  the  lung.     Abscess  of  the  lungy 
pvlnuniary  tubercuiosis,  carcinoma  of  the  lung,  and  echinococcxm  of 
the  lung,  may  also  give  rise  to  gangrene  of  the  lung.     Occasionally 
pulmonary  gangrene  occurs  in  the  sequence  of  injuries  to  the  lung. 
Among  such  factors  are  not  alone  gunshot  wounds,  stab-w^ounds, 
and  punctured  wounds,  but  also  blunt  injuries,  such  as  contusions 
of  the  thorax,  and  a  long  time  may  elapse  before  the  gangrene 
supervenes  upon  the  injury.     Hematogenous  gangrene  of  the  lung 
may  be  due  to  pulmonary  embolism.     This  occurs  especially  when 
emboli  are  derived  from  putrid  foci,  as,  for  instance,  in  cases  of 
septicemia,  caries  of  the  mastoid  process,  abscess  of  the  liver  or 
of  the  brain,  gangrene  and  diphtheria  of  the  skin.     Certain  con- 
iribivtory  causes  may  favor  the  occurrence  of  giuigrene  of  the  lung. 
Among  these  may  be  mentioned  alcoholism,  asthenia,  over-crowd- 
ing, and  deficient  ventilation  of  living-rooms.    Pulmonary  gangrene 
has  occasionally  been  observed  to  occur  endemically  under  such  con- 
ditions.   Grangrene  of  the  lung  occurs  not  rarely  in  cases  of  diabetes. 
Anatomic  Alterations. — It  is  customary  to  make  a  <listinc- 
tion  between  circumscribed  and  diffuse  gangrene  of  the  lung,  accord- 
ingly as  the  gangrenous  arcii   is   sharply   demarcated    from   the 
healthy  pulmonary  tissue,  or  gradually  passes  into  healthy  tissue 
without  sharp  limitation.     The  diseased  ])nInionarv  tissue  at  first 
appears  as  a  friable,  brownish,  and  putrid  or  ottensive-smelling 
mass,  which  suggests  the  appearance  of  an  erosion  effected  with 
potassium  hydroxid.     The  tissue  gradually  undergoes  softening, 
and  its  products  usually  find  exit  externally  tiirough  a  bronchus. 
If  expectorated,  it  is  replaced  by  a  gangrenous  pulmonary  cavity, 
which  at  first  exhibits  a  ragged  and  villous  inner  surface.     This 
Qivity  may  be  gradually  encapsulated  ])y  connective  tissue,  which 
forms  in  consequence  of  interstitial  j)neunionia,  and  the  formation 
<>f  granulations  upon  the  inner  surface  may  eventually  lead  to  ohlit- 
cration  of  the  cavity.     The  nmnhcr  and  the  size  of  the  gangrcnrms 
^«win  the  lungs  are  subject  to  wide  variation.    At  times  a  sinirle 
^fea  may  occupy  an  entire  lobe,  or  even  an  entire  lung.     U>ually 
{he  gangrenous  foci  are  situated  at  the  surface  of  the  lung,  and  this 
^  specially  true  of  emb(»lic  foci.     The  bronchi  <r(»nerally  exhihit 
MMof  inflammation,  and  their  mucous  menil)rane  may  also  suffer 
'^•tnictnre. 
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SytnptotnSf  Diagnosis,  and  Prognosis. — In  the  recogni- 
tion of  gangrene  of  the  hing  the  character  of  the  expectoratioii 
is  decisive.  In  the  first  place,  the  sputum  often  diffuses  an  un- 
bearably offensive  oc/or,  which  is  penetrating  and  has  been  com- 
pared with  that  of  horsi^-radish.  Often  the  air  of  the  room  is 
contaminated  within  the  shortest  period  of  time  by  the  fetid  odor. 
In  some  cases  the  expectoration  loses  its  offensive  odor  when 
exposc»d  to  the  air,  but  this  bect»mes  again  unmistakably  apparent 
as  soon  as  the  sputum  is  vigorously  agitated  in  a  vessel.  The 
amount  of  expectoration  not  rarely  reaches  500  c.c.  and  more  per 
day,  and  its  consisfenci/  is  diffluent.  In  accordance  with  its  prin- 
cipal constituents  the  sputum  is  inueopuriUent,  the  purulent  masses 
forming  grayish-green  opaque  globules.  The  tendency  of  the  ex- 
pectoration to  form  layers  is  noteworthy.  On  standing  for  some 
time  four  layers  can  be  distinguished  in  the  sputum.  The  upper- 
most is  a  fmthy  layer ;  the  next,  one  of  purulent  masses ;  then 
follows  a  grayish-green,  thin  serous  layer;  and  the  lowermost  is 
a  crumbling  layer  of  sediment.  The  expectoration  may  acquire 
a  reddish-yellow  or  clay-colored  appearance,  in  consequence  of  the 
presence  of  disintegrated  hemoglobin. 

In  contradistinction  from  putrid  bronchitis  the  presence  of 
shreds  of  pulmonary  tUsue  in  the  ex[)ectoration  is  decisive  in 
diagnosis,  and  these  may  usually  be  readily  recognized  from  their 
smoky-gray  color.  Tliey  may  be  larger  than  the  extremity  of  the 
tliumb,  and  consist  merely  of  exfoliated  pulmonary  tissue.  Their 
number  varies  widely.  On  microscopic  examination  the  alveglar 
structure  of  the  lungs  can  be  detected.  The  contained  elastic 
fibers  have  not  rarely  undergone  destruction,  probably  in  conse- 
quence of  a  digestive  process,  as  ferments  resembling  trypsin  have 
been  obtiiined  from  the  sputum. 

Frequently  yellowish  or  even  brownish  particles,  so-called 
Dittrich  or  mycotic  bronchial  y>/?//7.s',  are  found  in  the  sediment-layer 
of  the  sputum,  and  which,  as  lias  been  disclosed  on  post-mortem 
examination,  form  in  the  bronchial  tubes  that  enter  the  gangrenous 
area.  If  these  plugs  are  compressed,  they  diffuse  a  peculiarly  dis- 
agreeable odor.  On  micn^scopic  examination  they  are  found  to 
c()nsist  mainly  of  bacteria,  partly  bacilli,  and  partly  cocci.  On 
addition  of  tincture  of  iodin  the  bacteria  largely  acquire  a  violet 
or  bluish  color,  like  the  leptothrix-lilaments  in  the  mouth,  whence 
the  nanu»  Le])tothrix  pulnionalis.  Further,  only  the  interior  of  the 
leptothrix  is  stained  violet  or  bluish,  while  the  peripheral  mem- 
brane ap|)ears  bright  yellow.  At  times  thicker  structures  are 
found,  with  eel-like  movement,  and  also  spirilla.  Infusoria  have 
also  Ix'cn  obscrvecl,  monas  lens  and  ccrcomonas.  The  former 
aj>pcars  as  a  roundish  globule  with  an  oscillating  flagellum,  while 
the  latter  is  of  oblong  shape  with  a  tail-like  process  posteriorly, 
and  i)\\c  or  two  Ha<rclla  anteriorlv.     In  addition  to  bacteria  and 
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infusoria,  needles  of  fatty  acids,  fat-globules,  flakes  of  pigment, 
and  hematoidin-crystals  are  also  found  in  the  bronchial  plugs. 

At  times  expectoration  is  wanting  in  cases  of  pulmonary  gan- 
grene, and  only  the  offensive  odor  of  the  expired  air  is  noted.    The 
condition  is  to  be  distinguished  from  simple  fetor  of  the  breath 
originating   in    the    mouth  from  the  fact  that  the  latter   is   not 
appreciable  at  a  short  distance  from  the  patient,  wliile  the  putrid 
odor  of  the  expired  air  persists.     Not  rarely  patients  have  them- 
selves first  noticed  this  odor,  which  may  create  an  aversion  to  food 
and  drink.     I  have  seen  patients  die  of  pulmonary  gangrene  who 
presented  no  other  morbid  manifestation  than  the  horribly  offensive 
odor  of  the  expired  air. 

Individuals  with  pulmonary  gangrene  unconsciously  prefer  the 
lateral  decubitus  upon  the  affected  side  of  the  body,  in  order  that 
the  fluid  secretion  may  collect  in  the  gangrenous  cavity  for  as  long 
a  time  as  possible  before  reaching  the  mucous  membrane  of  the 
afferent  bronchus,  and  thus  induce  cough.  When  the  gangrenous 
area  is  situated  centrally  the  affected  side  may  be  recognized  from 
the  attitude  of  the  patient.  The  condition  just  described  explains 
why  the  patients  expectorate  but  seldom,  though  in  great  amounts 
—so-called  expectoration  in  mouthfuh. 

The  local  pulmonary  alterations  consist  either  in  signs  of  infil- 
tration (dulness  on  percussion,  bronchial  breathing,  ringing  rS-les, 
increased  vocal  fremitus  and  bronchophony)  or  in  signs  of  a  cavity 
(dull-t>'mpanitic  and  even  metallic  jxjrcussion-note,  bronchial  or 
metallic-bronchial  breathing,  metallic-ringing  rales,  increased  vocal 
fremitus  and  bronchophony,  variation  in  the  percussi<m-note  be- 
tween dull  and  tympanitic  accordingly  as  the  gangrenous  cavity 
contains  secretion  or  after  previous  expectoration  air). 

Patients  with  pulmonary  gangrene  usually  attract  attention 
hy  reason  of  their  ashen-gray  complexion,  and  they  rapidly  lose 
strength.  Generally  the  temperature  is  elevated,  and  the  fever 
niay  be  of  hectic  type.  The  appetite  is,  as  a  rule,  impaired,  and 
^^hea  readily  occurs  in  those  who  swallow  their  expectoration, 
inconsequence  of  decomposition  of  the  ingested  food. 

The  course  of  the  dimam  may  be  acute,  subacute,  or  chronic. 
At  times  death  takes  place  from  progressive*  asthenia  within  a  few 
%8.  Nevertheless,  the  disease  may  tertninate  in  recoverv,  and 
the  signs  of  a  cavity  may  recede  in  conse(juenee  of  cicatrization, 
^hich  is  indicated  by  retraction  of  the  chest  and  dulness  on  per- 
^ssion.  Not  rarely  improvement  and  aggravation  of  the  disorder 
'^'^quently  alternate  with  each  other. 

pomplicatioTis  are  common.  Among  these  one  of  the  most 
^noog  ig  pulmonary  hemorrhage.  The  danger  of  this  accident 
'^ides  especially  ia  the  fact  that  the  l)Iood  (perha])s  in  conse- 
I'JeDce  ot  the  presence  of  ferments  in  the  s])Utum)  undergoes 
^^iation  with  difficulty,  so  that  death  may  result  from  hemor- 
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rhage.  At  times  plmritry  is  supenwlded  to  gangrene  of  the  hing. 
The  fluid  exudate  iimy  he  eerous,  purulent,  or  putrid,  and  in  the 
presence  of  putrid  pleunil  effusioiis  tlmt  apparently  uecur  without 
appreciable  cause  suspicion  sliould  always  he  aroused  that  they 
may  have  been  excited  by  a  concealed  focus  of  gangrene  in  the 
lung.  Rupture  of  the  pulmonary  pleura  will  be  followed  by 
pneumothorax,  usually  by  hydropneumothorax.  Strangely,  the 
exudate  under  the  conditions  last  named  may  be  serous.  At  times 
rupture  of  the  gaiujrenoue  proee/is  may  take  place  ext<?mally,  and 
long  fistulous  ))assages  may  form.  Rupture  into  the  mediastinum, 
into  the  pcricanlial  cavity,  into  the  esophagus,  and  through  the 
diaphragm,  has  also  been  observed.  In  some  cases  metaJiffttfVtt  in 
distant  organs  take  place  through  dissemination  of  pyogenic  micro- 
organisms; for  instance,  abscess  of  the  brain  or  of  the  liver.  I 
have  also  observed  multiple  painful  swelling  of  the  joints. 

Amon^  the  BecoDduy  conditioni;  observed  ia  tbe  formatioo  of  drunuliri- 
Jingers,  wneii  putraonary  gangrene  pDrsucj)  k  chronic  course. 

Treatment. — With  reference  to  prophylactic  measures,  atten- 
tion may  be  directed  especially  to  the  importance  of  carefully 
feeding  by  means  of  the  stomach-tube  jwrsonssutfering  from  diffi- 
culty in  deglutition.  The  treatment  of  pulmonary  gangrene  is 
based  upon  similar  lines  to  those  that  govern  that  of  suppuration 
of  the  lungs.  A  nutritious  diet  is  prescribed,  and  the  use  of  alcohol 
should  be  permitted  for  the  purpose  of  sterilizing  sputum  that  may 
have  been  swallowed.  If  possjole  the  jiatient  should  be  placed  in 
a  spacious  room,  which  he  should  occupy  alone,  because  contamina- 
tion of  the  air  is  injurious  and  tiie  offensive  odor  of  the  ex|>ectora- 
tion  and  of  the  expired  air  would  be  extremely  disagreeable  to 
other  occupants.  Ihe  offensive  odor  of  the  expectoration  can  to 
a  certain  extent  be  neutralized  by  the  introduction  of  1.0  or  2.0 
(15  to  30  grains)  of  naphthalin  into  the  sputum-cup,  and  covering 
tliis  with  a  tightly  closing  lid.  The  room  must  be  frequently  and 
thoroughly  ventilated.  On  fine  days  the  patient  should  oe  exi»ised 
to  tlie  open  air.  Among  internal  remedies  bakamtce  and  dmitn 
fecinntH  may  be  recommended  to  restrict  the  secretion  and  decom- 
position ;  for  instance : 

B    Oil  of  turpentine.  10.0  (2J  fluidrams). 

Dose:  10  drujis  thrice  daily  in  milt. 


1 


Or, 


Or, 


Myrtol  0.15  (2J  minims). 

Make  30  such  {celatin-capeutes. 

Dose:  1  or  2  capsules  every  two  or  three  houre. 


I     Crposotc,  0.1.5  (2)  rainims). 

Make  30  such  gelatin -capsules. 

Diise :  1  capsule  every  two  or  three  hours. 
advisable  to  place  in  the  room  three  or  four  times  daily 
Teasels  containing  hot  water  to  which  10  drops  of  oil  of  turpentine 
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or  of  creosote  have  been  added,  or  in  winter  upon  the  stove  or  in 
the  stovepipe,  in  order  that  the  patient  may  inhale  the  vapor.  The 
employment  of  inhalation-apparatus  and  inhalation-masks  is  less 
convenient  to  the  patient,  and  in  my  experience  does  not  yield 
better  results.  Operative  treatment  of  pulmonary  gangrene  has 
also  been  attempted  (incision  and  drainage  or  thermocautery),  and 
recovery  has  followed  in  about  50  per  cent,  of  the  cases. 

NEW-GROWTHS  OF  THE  LUNG. 

Etiology. — Among  tumors  of  the  lungs  only  carcinomata  and 
sarcomata  are  of  clinical  significance.  Both  varieties  of  new- 
growth  usually  develop  second  a  rlii/.  The  organ  primarily  involved 
is  at  times  remote  from  the  lungs,  at  times  in  close  proximity,  so 
that  under  the  latter  conditions  the  new-growth  extends  directly 
into  the  lung,  as,  for  instance,  from  carcinoma  of  the  esophagus, 
tho  vertebral  column,  or  the  mammary  gland.  Pi  i mar y  carcinoma 
and  sarcoma  of  the  lunjifs  are  exceedinji^lv  uncommon.  At  times 
traumatism  is  assigned  as  the  cause.  Primary  carcinoma  of  the 
Inng  has  been  observed  frequently  in  miners  in  the  cobalt-mines 
of  Selineeberg,  and  has  been  attributed  to  the  inhalation  of  dust 
containing  arsenic.  Both  carcinomata  and  sarcomata  of  the  lungs 
occur  more  commonly  in  men  than  in  women,  and  they  develop 
pnncij)ally  after  the  fortieth  year  of  life,  Sarcotnata  are  considerably 
kss  common  than  carcinomata. 

Anatomic  Alterations. —  Carcinoma  of  the  lung  appears  in 
two  forms,  either  as  an  infiltrating  growth,  whose  limits  are  not 
sharply  circumscribed  with  relation  to  the  healthy  tissue,  or  as  a 
nodnlar  growth.  The  no<lules  vary  in  size.  At  times  the  lung  is 
filled  with  innumerable  small  carcinomatous  nodules,  which  sug- 
g^estthe  appearance  of  miliary  tubercles,  whence  also  the  designa- 
tion miliary  wircinosis  of  the  lung ;  while  in  other  instances  a 
single  carcinomatous  nodule  occupies  almost  an  entire  pulmonary 
lobe.  Not  rarely  the  nodules  proj(H*t  from  the  surface  of  the  lung 
as  hemispherical  tumors,  w^hose  centers  exhibit  a  slight  depression 
(carcinomatous  umbilication).  The  number  of  carcinomatous 
nodules  is,  like  their  size,  also  susceptible  of  wide  variation.  All 
varieties  of  carcinoma  have  been  ol)sorved  in  the  lungs — the  hard 
scirrhus,  the  juicy  and  sofl  medullary  carcinoma,  t\w  alveolar  car- 
cinoma, and  the  epithelial  carcinoma.  Priuiarv  cnrcinoma  of  the 
lung  arises  at  times  from  the  e])itliclium  of  the  lu'onchial  nnicous 
membrane  or  of  the  l)ronchial  glands,  at  other  times  from  the 
alveolar  epithelium.  In  cases  of  secondary  carcinoma  of  the  hmg 
the  elements  of  the  disease  gain  entranee  into  th(»  lungs  partly 
through  the  lymphatics  and  partly  through  tlH»  blood-vessels.  The 
neoplasm  extends  by  preference  from  the  hilus  into  the  lungs, 
where  it  follows  the  ramifications  of  the  bronchial  tubes,  advancing 
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especially  within  the  lymphatics  of  the  peribronchial  connective 
tissue.  Experience  has  shown  that  primary  carcinoma  of  the  lung 
involves  most  commonly  the  right  upper  lobe,  while  pulmonary 
sarcoma  is  more  common  in  the  left  lung. 

Symptoms,  Diagnosis,  and  Prognosis. — The  most  cer- 
tain symptom  of  carcinoma  and  sarcoma  of  the  lung  is  the  appear- 
ance of  tumor-particles  in  the  expectoration,  although  this  occurs 
but  seldom.  At  times  such  particles  are  demonstrable  only  micro- 
scopically, although  in  one  ciise  of  sarcoma  of  the  lung  I  have 
found  in  the  expectoration  pieces  of  new-growth  as  large  as  the 
end  of  the  thumb.  As  may  be  understood,  the  exj)ectoration  of 
particles  of  new-growth  can  only  take  place  if  the  tumor  has  pre- 
viously undergone  softening,  and  the  softened  masses  have  ruptured 
into  a  bronchus.  Not  rarely  hemorrhage  takes  place  into  sarco- 
mata and  careinomata  of  the  lungs.  There  may  thus  at  times  be 
repeated  hemoptijHk,  w^liich  becomes  serious  by  reason  of  its  pro- 
fnseness  ;  or  if  the  blood  is  retained  for  some  time  in  the  air-passages, 
in  consequence  of  transformation  of  the  hemoglobin,  a  raspberry- 
jelly-like  or  currant-jelly-like,  reddish  or  brownish-black,  or  even  a 
greenish  material,  is  expectorated,  which  is,  to  a  certain  degree, 
distinctive  of  the  affection,  though  it  is  also  observed  at  times  in 
cases  of  pulmonary  tuberculosis.  The  local  phenomena  referable  to 
the  chest  are  variable.  \\\  the  first  place,  neoplasms  of  the  lung 
may  conceal  tlicnisclvcs  belli ud  a  p/rnrisj/.  Under  such  conditions 
bloody,  fat-coiitaiiiintr,  and  colloid  exudates  especially  are  suspi- 
cious. On  microscopic  examination  of  the  fluid  obtained  by 
puiictnr(\  the  ])resence  of  fatty  granule-c(»lls  and  of  cells  with 
numerous  nuclei  should  be  looked  for.  Miliarv  carcinosis  of  the 
lungs  at  times  strouL'ly  sntrjr^^sts  the  clinical  picture  of  miliary 
tuberculosis  of  the  lungs.  The  ])atients  attract  attention  espe- 
cially on  account  of  crftrmr  (hfi<pnra  and  ci/diumi^^  and  death 
results  from  sutlbcation.  '^funiors  of  considerable  size  may  be 
recoii^nized  from  the  ])resence  of  pcrrnssioii'ditincs.s  of  irregular 
outline.  If  the  entire  lung  is  involved  in  the  new-formation,  flat- 
n(\<s  is  obtained  everywhere  u]Mn\  the  affected  side  of  the  cht^st, 
and  generally  incrrftsrd  rcsisfdncr  also  is  appreciable.  If  the 
bronchi  are  not  oc<lu(led  by  carcinoinatous  masses,  bronchial 
bmithhuj  will  be  audil)le.  I  nd(T  sue'h  conditions  vocal  fremitus 
and  resonance  are  increased.  The  cA^.v/  is  irecjuently  enlarged. 
Adjacent  orotins  (heart,  liver)  are  displaced.  By  com])re<sion  or  by 
extension  of  the  new-irrowth  pressjiri-uianlfcsfafions  are  not  rarelv 
induced  in  adiacent  organs,  amonj;  which  mav  be  mentioned  brachial 
and  interc(>stal  neuralgia,  (constriction  of  the  esophagus,  tracheal 
and  bronchial  stenosis,  pr(\<sure  upon  the  veins  of  the*  neck  with 
resulting  cyanosis  and  tumefaction  of  the  skin,  and  pandysis  of  the 
vocal  bands.  At  times  the  suj/rdclavicu/driind  the  (ixitlarif  hfmph- 
(//ands  are  enlarged  and  degenerated.     The  patients  sutler  mostly 
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from  dyspnea y  and  alarming  attacks  of  threatening  suffocation  often 
occur.  The  disease  terminates  almost  unexceptional! y  in  the  course 
of  a  few  months  in  death,  which  results  in  consequence  of  pro- 
gressive dyspnea  or  of  marasmus,  less  commonly  from  uncon- 
trollable hemorrhage.  At  times  pulmonar\'  gangrene  has  been 
suptradded  to  carcinoma  of  the  lung.  In  rare  cases  rupture  ex- 
ternally has  also  been  observed. 

Treatment. — Treatment  can  be  directed  only  to  the  amelio- 
ration of  distressing  symptoms.  Subcutaneous  injection  of  mor- 
phin  especially  will  frequently  be  required.  Kronlein  in  one  case 
removed  successfully  a  sarcoma  of  the  lung  by  operative  means. 

ECHINCX:OCCUS  OF  THE  LUNG. 

Echinococcus  of  the  lung  is  a  rare  disease  that  is  acquired  by 
aspiration  of  the  ova  of  the  Taenia  echinococcus  of  the  dog.  Thc^ 
echinococcus-cyst  may  have  developed  prima riij/  in  the  lung,  or 
have  invaded  the  lung  HccondarUy  from  other  orgjins,  as,  for  in- 
J^tance,  in  the  presence  of  echinococcus  of  the  heart,  by  embolism, 
or  of  echinococcus  of  the  liver  following  rupture  through  the  dia- 
phragm. The  echinococcus-cyst  is  almost  always  monolocnlar. 
The  condition  consists  in  the  development  of  a  vesicle  with  milk- 
glass-like  walls,  containing  clear  fluid,  and  frequently  also  daugh- 
ter-cysts. At  times  suppuration  occurs  in  an  echinococcus-cyst, 
and  in  consequence  of  inspissatiou  a  putty-like  mass  forms.  ^lost 
frequently  echinococcus-cysts  have  developed  in  the  right  lower 
lol)e.  In  size  they  may  become  as  large  as  a  man's  head.  Mnlti- 
/oe?^ar.  echinococcus  of  the  lung  has  been  observed  in  only  a  few 
instances.  The  individual  vesicles  were  developed  either  in  the 
distribution  of  the  pulmonary  artery,  or  in  that  of  the  jinlmonary 
veins. 

Echinococci  of  the  lungs  can  scarcely  be  diagn(»se(l  With  cer- 
tainty unless  echinococcns-cysts  or  echinQCoccus-hooklets  are  found 
in  the  sputum.  The  membranes  may  be  readily  recognized  from 
their  laminated  structure,  and  no  difficulty  is  encountered  in  roeog- 
nizin^  echinococcus-hooklets.  When  echinococcus-membranes  are 
expectorated  they  may  be  replaced  by  gangrene  of  the  lung. 

At  times  echinococcus  of  the  lung  is  attended  with  fre(|uent 
l^smopiysiB,  concerning  whose  origin  doubt  still  exists.  AVhen 
whinococcus-cvsts  are  seated  at  the  surface  of  the  lunc:  their 
presence  is  disclosed  by  dulness  on  percussion  of  irregular  outline 
and  over  which  the  respirator}'  murmur,  vocal  fremitus,  and 
bronchophoDy  are  wanting.  Frequently  the  patients  coni]>lain 
of  dyspnea  and  of  stabbing  pain  in  the  side.  Eehinoeoeeus-eysts 
have  a  tendency  to  grow  and  to  rupture  info  adjdccnt  ofin'firs. 
Rapture  into  the  bronchial  tul)es  has  already  Immu  mentioned. 
Bapture  may  take  place  also  into  the  pleural  cavity,  to  which 


152  RESPIRATORY  ORGANS 

pleurisy,  pneumothorax,  or  hydropneumothorax  will  be  super- 
added.    Rupture  may  even  take  place  through  the  chest>-wall. 

The  prognosis  of  echinococeus  of  the  lung  is  serious.  Among 
other  conditions  sudden  rupture  or  exploratory  puncture  may  be 
followed  by  the  entrance  of  echinococcus-fluid  into  the  air-pass- 
ages, and  death  from  suffocation. 

The  treatment  can  only  be  surgical,  the  cyst  being  removed 
by  means  of  the  knife  or  the  thermocautery. 

ANEURYSM  OF  THE  PULMONARY  ARTERY. 

Aneurysm  of  the  pulmonary  artery  is  rare,  but  it  may  occur 
even  in  early  life.  It  gives  rise  to  a  diffuse  (expansile^  pulsating 
tumor  in  the  left  second  intercostal  space,  to  cardiac-systolic 
murmurs,  and  to  dilatation  and  hypertrophy  of  the  right  ventri- 
cle. This  hist  condition  distinguishes  it  from  aneurysm  of  the 
aorta.  The  patients  are  usually  cyanotic  and  dyspneic,  and  suffer 
a  good  deal  from  hemoptysis.  The  principal  danger  consists  in 
rupture  and  fatal  hemorrhage.  The  treatment  is  like  that  of 
aneurysm  of  the  aorta  (pages  70  and  71). 


VI.  DISEASES  OF  THE   PLEURA. 


INFLAMMATION  OF  THE  PLEURA  (PLEURISY)* 

Etiology. — InHiminiation  of  the  pleura  arises  through  the 
agency  of  bacteria.  Wliothor  such  inflammation  may  occur  as  a 
result  solely  of  elieniic  irritants  has  not  yet  been  demonstrated. 
Vfirions  bacterid  may  irive  rise  to  inflammaticm  of  the  pleura, 
tlion<rh  it  is  hv  no  means  invariable  to  detect  bacteria  in  the 
plrMiral  exiidat*'.  \\\  addition  t(»  the  wides])read  exciting  agents 
of  inflanuiiatioii  and  su|)]Miration  (Streptocoeeus  and  Staphvlo- 
eoeciis  pyoiTt'nes)  s])eeilie  l>aeteria  have  been  found  in  the  pleural 
exudate,  anionjj^  whieli  may  be  mentioned  Fninkers  pneumoeocci, 
tnl)ereie-baeilli,  typhoid-ljaeilli,  and  <ronoeo(»ei.  The  Bacterium 
<M)li  eommune  has  also  l)een  found  in  the  ])lenral  exudate  in 
numerous  instances.  All  of*  those  influenet's  that  were  formerly 
considered  as  causes  of  intlamniation  of  the  pleura  are  now  looked 
upon  as  merely  contributory  causes  for  tlu^  infection.  These  in- 
cbule  r.rposiit'f  f()  rft/(l,  fr(niii\<ttisn\^  ih'< cfdiiu/  infrctiou.^  disease^  pre- 
cr(fi))f/  fllsffisc  of  flic  i^fcara  ifsr/j  (tubrrculosis^  ('(ircimnna),  and  (le- 
hilitdfinff  fliscasfs  {('(frciiionxi,  fiihcvculosifi,  snjtpurdfioji^  chronic 
<li,^e(f.sr  of  f/ic  hhJnt  ifs^  Hwoiiir  fli.'^rasr  of  the  h((trf,  fii/phiiitic  ca- 
chcrla,  .^corhufus^   etc.).     At    times    inflammation    of  the    pleura 
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arises  by  extension  from  adjacent  disease,  as,  for  instance,  j)neu- 
monia,  pulmonary  tuberculosis,  gangrene  or  abscess  of  the  lung, 
pericarditis,  inflammation  of  the  ribs,  peritonitis,  etc.     In  some 
cases  no  cause  for  the  inflammation  of  the  pleura  can  be  deter- 
mined (cryptogenetic  pleurisy).     Under  such  conditions  the  pleu- 
risy is  usually  tuberculous,  and  frequently  secondary  to  preexist- 
ing tuberculosis  of  the  tracheobronchial  lymphatic  glands.     Pleu- 
risy occurs  at  all  periods  of  life,  but  most  commonly  between  the 
fifteenth  and  the  fortieth  year.     Men  are  attacked  more  commonly 
than  women. 

Anatomic  Alterations. — In  like  manner,  as  in  the  case  of 
pericarditis,  a  distinction  is  made  between  dry  and  moist  pleurisy. 
Dry  pleurisy  is  also  known  as  fibrinous  pleurisy,  because  it  is 
attended  with  the  formation  of  fibrinous  deposits  u|X)n  the  pleura. 
At  first  these  are  thin  and  trans])arcnt,  so  that  the  smooth  and 
glistening  surface  of  the  healthy  pleura  appears  as  if  clouded  with 
vapor.  Later,  they  increase  in  thickness,  and  collect  in  consider- 
able amount,  especially  in  the  interlobular  fissures  of  the  lung. 
If  recovery  takes  place,  the  fibrinous  exudate  may  undergo  com- 
plete absorption.  Often,  however,  it  undergoes  organization  into 
Cf)nnective  tissue,  and  pleural  adhesions  form,  unitin|2*  the  pul- 
monary and  the  costal  pleura  by  connective-tissue  bands  or  mem- 
branes. At  times  the  adhesions  are  so  extensive  as  completely  to 
obliterate  the  pleural  cavity. 

Moist  pleurisy  is  characterized  by  the  accumulation  of  a  fluid 
exudate  in  the  pleural  cavity.  This  may  be  serous,  purulent,  or 
hemorrhagic  in  nature.  Accordingly,  a  distinction  is  made  be- 
tween serous  pleurisy,  purulent  pleurisy  (pyothorax,  empyema), 
and  hemof^hagic  pleurisy.  Should  putrid  decom])osition  take 
place  in  the  pus  through  the  agency  of  putrefactive  bacteria, 
putrid  pleurisy  develops.  The  inflammatory  alterations  in  a  case 
of  moist  pleurisy  usually  begin  w  ith  the  symptoms  of  a  fibrinous 
pleurisy,  and  these  persist  also  at  the  time  of  fluid  eft'usion. 
This  fact  is  expressed  by  the  designation  serofibrinous  pleurisy. 
The  amount  of  the  eamdate  mav  reach  ten  liters  and  more,  and  it 
w  therefore  not  surprising  that  the  lung  should  be  compressed 
until  it  is  airless,  w^hile  adjacent  organs  (heart,  diaphragm,  liver, 
'^leen)  undergo  more  or  less  marked  displaceinenf. 

Symptoms. — Fibrinous  pleurisy  ean  be  recognized  with  cer- 
tainty only  in  the  presence  of  a  pleuritic  friction-murmiu:.  This 
roay  be  of  varying  intensity  and  extent  and  of  variable  duration. 
At  fimes  it  is  appreciable  only  on  most  careful  auscMiltation  as  a 
raint  rubbing,  while  in  other  instances  it  gives  rise  to  a  loud, 
creaking  murmur,  which  has  been  designated  as  the  orcal:iiu/  of 
^i^  leather f  as  it  has  been  compared  with  th(^  sounds  generated 
by  the  bending  of  the  sole  of  a  leather  shoe.  It  also  resembles 
toe  crackling  of  a  firmly  compressed  snow-ball.     Mnrnuirs  of  eon- 
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■  • 

sklerable  intensity  can  be  felt  as  pleural  fremitus.  At  times  the 
patient  is  conscious  of  rubbing  movements  in  his  chest.  The  mur- 
mur may  also  be  propagated  for  a  slight  distance  from  the  patient. 
At  times  pleuritic  friction-murmurs  are  audible  only  within  circum- 
scribed areas,  not  exceeding  one  or  two  centimeters  in  diameter. 
In  other  instances  they  can  be  heard  over  almost  the  entire  half 
of  the  chest.  At  times  pleuritic  friction-murmurs  persist  for  only 
a  few  hours.  On  the  other  hand,  how^ever,  they  may  continue  for 
many  weeks  and  months.  Not  rarely  they  disappear  after  repeated 
deep  inspiratory  efforts,  because  under  such  conditions  the  layers 
of  the  pleura  move  smoothly  u})on  one  another.  After  a  short 
time,  however,  they  generally  reappear. 

Fibrinous  pleurisy  is  usually  associated  wuth  pleural  pain,  and 
it  is  important  to  determine  its  extent  by  means  of  palpation  in 
order  to  obtain  an  approximate  idea  of  the  inflammatory  area. 
The  pain  is  augmented  considerably  on  cough  and  on  deep  breath- 
ing, in  con.<equence  of  increased  rubbing  of  the  inflamed  layers 
of  the  pleura.  In  some  instances  fibrinous  pleurisy  discloses 
itself  only  by  ])leural  pain,  and  tiie  diagnosis  of  the  disease  under 
such  conditions  is  exceedingly  difficult.  The  pleural  pain  is 
responsible  for  certain  respiratory  distiu:bance3.  The  respiratory 
movements  are  often  belated  upon  the  affected  side  of  the  chest, 
are  only  snpertieial,  and  follow  at  intervals.  In  harmony  with 
this  tact  the  respiratory  nuirniur  is  faint  'and  frequently  also 
interrupted  (jerky).  .Vt  times  there  is  marked  dyspnea,  because 
the  respiratory  movements  eainiot  take  place  with  sufficient 
freedom.  The  pleural  pain  causes  the  patient,  as  a  rule,  to 
assume  a  passive  attitude  upon  the  healthy  side  of  the  body. 

Patients  with  fibrinous  pleurisy  are  often  harassed  by  dis- 
tressing irritation  of  the  air-passages  and  cough.  They  expectorate 
little  or  n(»ne  at  all,  and  suffer  from  so-called  dry  cough.  Pressure 
in  an  intercostal  space  is  usually  followed  by  cough.  Apart  from 
pain  and  disturbed  sleep  the  (/nicml  condlfion  may  remain  un- 
changed. At  times,  however,  felMMle  movement  occurs,  but  this 
is  usually  moderate.  Among  the  sctjur/w  of  fibrinous  pleurisy 
pleuritic  adhesions  are  especially  to  be  named.  These  may  cause 
ol)literation  of  the  complementary  ])leural  spaces,  indicated  by 
respiratorv  immohilitv  of  the  lower  and  median  borders  of  the 
lungs  ;  or  thev  may  cause  complete  obliteration  of  the  pleural 
cavity,  to  which  dilatation  and  hypertroj)hy  of  the  heart  may  be 
supenidde<l  in  conse(|nence  of  the  impaired  aspirating  power  of 
the  lungs  upon  the  blood-stream. 

^Vll  forms  of  moi.^f  jjiciui.s'i/  agree  with  regard  to  their  physical 
alt<»rations.  From  a  diagnostic  ])oint  of  view  dulness  on  percussion 
and  diminution  in  vocal  fremitus  are  es])ecially  distinctive.  We 
sliall  now  consider  in  detail  the  individual  methods  of  examination. 
On  ln.sjH'ction  it  will  irecjucntly  be  observed  that  the  patients  prefer 
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to  lie  npon  the  diseased  side  of  the  body,  obviously  in  order  that 
respiratory  movement  of  the  free,  healthy  side  of  the  chest  directed 
upward  may  be  as  extensive  as  possible.    The  diseased  side  of  the 
chest  participates  but  little,  if  at  all,  in  the  respiratory  movement, 
because  the  pressure  of  the  pleuml  effusion  prevents  distention 
of  the  thorax  and  of  the  lung.     The  circumference  of  the  chest 
upon  the  diseased  side  is  increased,  and  not  rarely  the  apex-beat 
of  the  heart  is  displaced  toward  the  healthy  side,  and  the  liver  is 
displaced  downward.     The  type  of  breathing  is  characterized  by 
active  participation  of  the  abdominal  muscles.     Palpation  yields 
important  diagnostic  information,  disclosing  enfeeblement  or  dis- 
appearance of  vocal  fremitus.     The  fluid  that  has  insinuated  itself 
between  the  surface  of  the  lung  and  the  chest-wall  is  quite  capable 
of  preventing  conduction  of  the  voice- waves  from  the  bronchial 
tree  to  the   chest-wall.     If  the   examination  for  vocal  fremitus 
be  made  with  the  border  of  the  hand,  it  is  possible  to  determine 
accurately  the  level  at  which  the  exudate  begins,  from  the  diminu- 
tion in  the  vocal  fremitus.     The  snme  information  can  also  be 
gained  by  direct  palpation  of  the  thorax,  because  the  sense  of 
resistance  is  increased  at  the  limits  of  the  exudation.     On  percu^s- 
siojiy  dulness  is  detected  within   the  limits  of  the  exudjite,  and 
becomes   the  greater  as  the   lower   portions  of  the   thorax  are 
approached,  that  is,  as  the  layer  of  exudate  becomes  the  thicker. 
In  the  majority  of  cases  the  upper  limit  of  dulness  is  highest  at 
the  side  of  the  vertebral  column,  gradually  declim'ng  toward  the 
side  and  the  front  of  the  chest.     This  manifestation  can  be  ex- 
plained  by  the   fact  that  in  the  dorsal   decubitus  a  horizontal 
section  passes  through  the  vertebral  column  at  a  higher  level  than 
through  the  anterior  aspect  of  the  chest,  and  that  the  surface  of 
a  pleural  exudate  tends  to  occupy  a  horizontal   position  in  the 
thorax.     Pleural  adhesions  naturally  may  prevent  this  arrange- 
ment.    Probably  wavy  elevations  and  depressions  in  the  limits 
of  dulness  upon  the  side  of  the  chest  frequently  depend  upon 
such  adhesions  (Damoiseau's  curves). 

PercuaaioD  of  the  upper  intercostal  spaces  upon  the  anterior  as[)ect  of 
the  chest  discloses  upon  the  diseased  side  frequently  a  deep-tympanitic  note, 
because  the  pulmonary  tissue  here  is  relaxed.  If  the  pleural  effusion  is 
larw,  the  percussion-note  in  this  situation  is  not  rarely  dull-tympanitic, 
aod  this  varies  as  the  mouth  is  opene<l  and  closed — Williams'  trachml  note 
— Id  consequence  of  vihrations  of  air  in  the  bronchus. 

Auscultation  not  rarely  discloses  a  pleuritic  friction-murmur  at 
the  upper  level  of  a  pleural  exudate.  In  other  instances  this  may 
behttird  only  when  absorption  of  the  exudate  has  begun,  and  the 
pleural  layers  covered  with  fibrinous  deposit  again  come  in  con- 
tact The  respiratory  murmur  may  be  vesicular,  l)r(nu'hial,  or 
ftboliahed.  It  retains  its  vesicular  character  as  long  as  the  lung 
is  not  compressed  sufficiently  to  expel  all  of  the  air.    In  the  latter 
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event  bronchial  breathing  sets  in.  Over  exceedingly  thick  exu- 
dates no  respiratory  murmur  at  all  is  audible.  On  auscultation 
of  the  voice  either  diminished  bronchophony,  or  egophony,  is  appre- 
ciable. The  latter  is  observed  especially  over  small  exudates  or 
at  the  upper  level,  and  beside  the  vertebral  column  when  larger 
exudates  are  present.  It  depends  upon  the  fact  that  superficial 
bronchial  tubes  arc  readily  compressed,  so  that  the  voice-waves 
for  the  time  being  pass  beyond  the  points  of  compression  and 
reach  the  surface  of  the  chest.  The  influence  of  pleural  exudates 
upon  adjacent  organs  is  noteworthy.  In  the  presence  of  right- 
sided  pleurisy  the  heart  is  at  times  displaced  so  far  to  the  left  that 
its  apex-beat  may  be  present  in  the  midaxillary  line,  while  in  the 
presence  of  loft-sided  pleurisy  the  heart  may  be  displaced  to  the 
right  beyond  the  right  mammillary  liiie.  At  the  same  time  it  should 
be  emphasized  tliat  the  heart  is  always  so  displaced  to  the  right  that 
its  apex  is  directed  to  the  left  and  outward,  so  that  the  pulsating 
part  furthermost  to  the  right  corresponds  to  the  right  border  of 
the  heart.  In  addition  to  the  heart,  the  liver  also  is  frequently 
displaced  by  pleural  effusions.  Kight-sided  pleural  effusions  dis- 
place the  lower  margin  of  the  liver  at  times  below  the  level  of  the 
umbilicus.  In  the  presence  of  left-sided  pleurisy  iha  left  lobe  of 
the  liver  is  at  times  deflected  downward  at  the  round  ligament 
Left-sided  pleural  effusions,  as  a  rule,  cause  diminution  in  size  or 
obliteration  of  the  semilunar  space,  lying  below  the  heart  and  cor- 
responding to  the  fundus  of  the  stomach,  by  their  weight  push- 
ing the  diaphragm  and  the  stomach  downward.  In  the  same  way 
the  spleen,  not  enlarged,  but  displaced,  may  be  accessible  to  the 
fingers. 

The  rjeneral  condifion  at  times  suffers  surprisingly  little  in  spite 
of  an  extensive  effusion,  and  some  persons  continue  their  work 
uninterruptedly,  although  the  entire  pleural  cavity  may  be  filled 
with  exudate.  Others  complain  of  dyspnea,  stitches  in  the  side, 
and  cough.  In  perscms  with  a  ])urulent  exudate  pallor  and  ano- 
rexia often  develop  rapidly.  Not  rarely  distention  of  the  veins  of 
the  neck  and  marked  cyanosis  a])|>ear.  Usually  there  is  febrile 
movement  of  varying  degree,  although  the  disease  sometimes  pur- 
sues an  afebrile  course.  Tiie  elimination  of  urine  is  generally  di- 
minished. 

In  aeiNU'dance  with  the  duration  of  the  disease  a  distinction  is 
made  between  acute,  subncnte,  and  chroiiic  pleurisy,  as  the  disease 
is  j)rotracted  for  as  hniix  as  tour  weeks  or  eight  weeks  or  more. 
The  designation  ]>]euritis  aciitissima  has  Ik'cii  ap])lied  to  cases  in 
\vhich  the  attack  has  s(^t  in  with  a  chill,  followed  by  high  fever, 
delirium,  nieteorisrn,  and  enlargement  of  the  s]>leen,  and  has  ter- 
minated fatally,  often  within  a  few  days.  After  absorption  of  a 
pleural  exudate  has  taken  ])lace  complete  recovery  may  ensue. 
Often  areas  of  dulness  remain,  because  considerable  thickening— 
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pleuritic  cicatrices — have  formed.  Under  such  conditions  uni- 
lateral retraction  of  the  chest  readily  takes  place,  especially  when 
the  lung  has  been  compressed  by  the  exudate  for  a  long  time,  so 
that  complete  distention  of  the  atelectatic  areas  in  the  lung  is  pre- 
vented by  adhesions.  At  the  same  time  displacement  of  the 
heart  and  the  liver  frequently  takes  place.  The  heart  is  pushed 
unusually  deep  into  the  diseased  chest,  while  the  liver  often* 
occupies  an  uncommonly  high  position.  Such  conditions  fail  to 
develop  only  when  the  organs  named  become  fixed  by  adhesions 
in  the  positions  to  which  they  were  displaced  at  the  time  of  the 
exudate.  Patients  who  have  recovered  from  an  attack  of  pleurisy 
suffer  for  a  long  time  from  stitcher  in  the  diseased  side  of  the  chest, 
and  from  shortness  of  breath,  conditions  that  probably  depend 
essentially  upon  pleuritic  adhesions. 

The  complications  of  pleurisy  with  effusion  depend  upon  the 
amount  and  the  nature  of  the  exudate.     Large  accumulations  of 
fluid  in  the  pleural  cavity  may  by  marked  compression  of  the 
lungs  and  the  heart  give  rise  to  danger  of  suffocation.     At  times 
jaial  syncope  of  sudden  onset  has  been  observed,  occurring  espe- 
cially on  assuming  the  vertical  posture.     Various  conditions  may 
be  responsible   for   such  accidents,   esj)ecially  cardiac  weakness 
and  cerebral  anemia,  and  embolism  of  the  pulmonary  artery,  the 
emboli  being  derived  from  cardiac  thrombi  in  the  right  ventricle. 
Much  less  commonly  sudden  distortion  of  the  inferior  vena  cava 
takes  place  in  consequence  of  a  pleural  effusion. 

In  the  presence  of  purulent  pleural  effusions  rupiure  of  the  pus 
may  take  place  externally,  or  into  internal  organs.  Rupture  of  pus 
externally  is  preceded  by  bulging  of  the  skin,  with  fluctuation,  the 
protrusion  diminishing  in  size  during  inspiration,  while  it  increases 
in  size  during  expiration,  and  is  capable  of  extinction  on  careful 
pressure.  The  skin  gradually  becomes  reddened,  and  finally  it  may 
rupture,  with  escape  of  the  pus,  sometimes  in  a  strong  stream.  The 
rupture  of  pus  externally  is  designated  empyema  pleural  necessitatis. 
If  the  condition  is  left  to  itself,  and  this  would  be  a  grave  mis- 
take, the  discharge  of  pus  may  cease  after  a  time  from  closure  of 
the  fistula.  Renewed  accumulation  of  pus  in  the  pleural  cavity 
nuiy  then  take  place,  and  rupture  again  occurs.  The  patient 
eventually  dies  from  exhaustion  or  amyloid  degeneration.  Em- 
pyema necessitatis  usually  develops  in  the  lateral  inferior  as])octs 
of  the  chest,  although  extensive  burrowing  at  times  occurs. 
RvLpture  of  purulent  pleural  effusiouK  into  internal  organs  takes 

Elace  most  frequently  through  the  lungs.  This  occurrence  will 
e  leoognized  by  the  sudden  expectoration  of  large  amounts  of 
pos  (in  monthfuls),  while  the  exudate  in  the  pleural  cavity  dimin- 
tthes.  At  times  the  air-passages  are  so  greatly  filled  with  ])us 
that  there  is  danger  of  suffocation,  particularly  if  the  accident 
Mmn  daring  the  night.      Not  rarely   the   j)us   within  the  air- 
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passages  acquires  a  putrid  odor,  although  it  may  have  been  odor- 
less in  the  pleural  cavity.  The  expectoration  of  considerable 
amounts  of  pus  may  be  repeated  for  a  varying  length  of  time,  and 
in  varying  amount,  but,  as  a  rule,  the  pus  constantly  reaccumu- 
lates  in  the  pleural  cavity,  and  also  here  threatens  to  cause  death 
by  exhaustion  or  amyloid  disease. 

In  rare  Ciises  the  discharge  of  pus  does  not  take  place  through  a  pul- 
monary fistula  of  considerable  size,  but  the  pus  is  taken  up  by  the  pulmo- 
nary tissue  as  by  a  sponge  and  is  gradually  expectorated  in  the  form  of 
purulent  sputum. 

Rupture  of  a  purulent  pleural  effusion  into  the  pericardium, 
the  mediastinum,  the  trachea,  the  esophagus,  the  stomach,  the 
int(\stinc,  etc.,  takes  place  but  rarely.  Among  the  complications 
of  pleurisy  pericarditis  may  yet  be  mentioned,  and  this,  experi- 
ence has  shown,  occurs  most  commonly  in  association  with  left- 
sided  pleurisy. 

DiaphragniaUe  pleurisy  is  a  special  variety  of  the  disease, 
which,  as  its  name  indicates,  involves  the  diaphragmatic  pleura. 
The  patients  complain  of  severe  pain  in  the  lower  portion  of  the 
chest,  and  there  is  usually  marked  tenderness  upon  pressure  at  the 
lower  border  of  the  chest.  The  irritation  of  the  air-passages  may 
be  considerable.  Often  there  is  painful  eructation,  and  the  act  of 
swallowing  may  be  attended  with  severe  pain  as  soon  as  the  ingesta 
pass  the  esoplia^^al  foramen.  At  times  frequent  vomiting  takes 
place.  Jaundice  has  been  observed  in  cases  of  right-sided  dia- 
phragmatic pleurisy,  and  it  has  been  attributed  to  the  deficiency 
in  the  respiratory  movement  of  the  diaphragm,  which  is  thus  no 
lon<^er  capable  of  caiisin^  expulsion  of  the  bile  from  the  biliary 
passages  in  the  liver.  Dulness  over  the  thorax  may  be  wanting 
because  fluid  may  accumulate  between  the  base  of  the  lung  and 
the  diaphra<ijm  without  coming  in  contact  with  the  chest-w^all. 

The  (lesii!:natiou  iaterlohidar  pleurisy  is  applied  to  cases  in  which 
fluid  exudate  has  collected  in  the  interlobular  fissures.  The 
exudate  is  usually  purulent,  <;ives  rise  to  an  area  of  ginlle-Hke 
dulness  around  the  thorax,  and  frcfjuently  ruptures  into  the  lung. 
Mallilocnlar  jdrtirisy  is  chara(^terized  by  the  presence  of  a  number 
of  encapsulated  foci  of  exudate.  Usually  tlu^  exudate  is  of  similar 
character  in  all  of  the  foci,  but  it  may  be  that  in  some  the  fluid  is 
serous,  in  others  ])urul(*nt.  Pulsadnr/  pleurisy  is  characterized  by 
pulsation  of  the  diseased  side  of  the  chest,  transmitted  from  the 
heart  to  the  exudate  and  the  chest-wall.  It  is  almost  always  asso- 
ciated with  a  left-sided  purulent  exudate,  though  I  have  observed 
right-sided  pulsiitin<jc  serothorax  in  a  boy.  Pulsating  pleurisy  may 
be  confoundcil  with  aneurysm  of  the  aorta,  but  it  is  unattended 
with  vascular  murmurs. 

Diagnosis. — The  rccofpiidon  of  a  fibrinous  pleurisy  is,  as  a 
rule,  easy  if  a  pleuritic  friction-murmur  can  be  heard.     This  might 


INFLAMMATION  OF  THE  PLEURA  159 

at  best  be  confounded  with  snoinnf/  or  aonormis  rdles,  but  these  are 
largely  dependent  upon  efforts  at  cough,  which  may  cause  their 
diaapjiearance  or  material  alteration  in  them.     The  differentiation 
between  pleuritic  and  pericarditic  mummrs  is  discussed  on  page  57. 
Should  it  be  necessary  to  make  a  diagnosis  of  fibrinous  pleurisy 
from  the  plenritic  pain  alone,  care  would  be  demanded  to  avoid 
confusion  with  muscular  rheumatimn  and  intercostal  neuralgia.     In 
cases  of  muscular  rheumatism   pain  occurs  especially  when   the 
affected  muscles  are  grasped  between  the  fingers,  and  in  cases  of 
intercostal  neuralgia  the  pain  is  accurately  limited  to  the  course  of 
an  intercostal  nerve.    The  diagnonis  of  a  fluid  exudate  in  the  pleural 
cavity  is  based  principally  upon  dulness  on  percussion,  diminution 
in  vocal  fremitus,  and  displacement  of  adjacent  organs.     Mannive 
pneumonia  and  new-growths  of  the  lung  also  give  rise  to  dulness 
and  diminution  in  voc^l  fremitus,  but  they  arc  unattended  with 
displacement  of  the  heart  and  of  the  liver.     The  differentiation 
between  pleurisy  with  effusion  and  new-grcmths  of  tlie  pletira  may 
be  impossible,  but  the  latter  are  rare.     There  is  but  one  certain 
and  hiarmless  mode  of  determining  the  nature  of  an  effusion  into 
the  jdeural  cavity,  namely,  exploratory  puncture^  which  should  be 
maae  in  as  low  an  intercostal  space  as  possible,  by  means  of  a 
sterile  syringe  specially  designed  for  this  ])urpose.     Encapsulated 
pleurisy  at  times  gives  rise  to  error  in  diagnosis,  for  if  it  be  situ- 
ated near  the  heart,  the  spleen,  or  the  liver,  it  might  be  mistaken 
for  an  enlargement  of  one  of  the  organs  named.     In  the  differen- 
tial diagnosis  especial  consideration  should  be  given  to  the  fact  that 
in  encapsulated  pleurisy  the  outline  of  the  area  of  dulness  is  irreg- 
ular.   Difficulties  may  further  arise  in  the  differential  diagnosis 
between  encapsulated  empyema  and  subphrenic  absces,s.     The  diag- 
nosis of  an  accumulation  of  pus  beneath  the  diaphragm  is  based 
upon  the  previous  existence  of  disease  of  the  abdominal  organs, 
the  unusually  high  level  upon  the  anterior  as])ect  of  the  chest  of 
the  dulness  corresponding  to  the  accumulation  of  pus,  the  fecal 
odor  of  the  pus  obtained  on  exploratory  puncture,  and  the  exist- 
ence in  the  abscess-cavity  of  positive  pressure  in  inspiration  and 
of  negative  pressure  in  expiration  as  disclosed  by  a  manometer  con-' 
nected  with  the  cannula  of  a  trocar.     Emjryemn  pleurw  ncccsfiifatis 
finally  may  give  rise  to   confusion  with  cutaneous  or  muscular 
abawiees,  bone-abscesses  of  the  ribs,  and  burrowiuix  abscesses  of 
the  vertebral  column,  but  under  all  of  these  conditions  respira- 
tory variations  in  the  external  extent  of  the  abscess  are  wanting. 

Prognosis. — Most  cases  of  pleurisy  terminate  in  recovery, 
•nd  the  prognosis  is  therefore  favonil)le.  Unfortunately,  however, 
almost  two-thirds  of  the  cases  are  tul)ercnlons  in  nature,  and  in 
thi8&ct  resides  the  danger  that  after  a  time  infection  and  tnbereii- 
jOBigwill  make  their  appearance  in  other  organs,  most  frequently 
M*  the  longs.    At  times  exudates  are,  by  reason  of  their  great  size, 
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apparatus  consisting  of  a  hollow  needle,  a  rubber  tube,  which  is 
interrupte<l  at  its  middle  by  a  glass  tube  in  order  that  the  flow 
of  fluid  may  be  the  better  observed,  and  a  glass  funnel  and  a 
clamp  (Fig.  24).  The  apparatus  is  filled  with  sterile  water  and 
the  clamp  is  closed.  After  the  skin  has  been  thoroughly  washed 
with  soap,  alcohol,  ether,  and  carbolic-acid  solution  (5.0  :  100),  the 
needle  is  introduced  into  an  intercostal  space,  when  the  funnel  is 
depressed  and  immersed  beneath  the  surface  of  a  solution  of 
carbolic  acid  in  a  glass  vessel  one-quarter  filled,  and  then  the 
clamp  is  released.  The  pleural  exudate  will  flow  into  the  glass 
receptacle,  while  entrance  of  air  into  the  pleural  cavity  is  impos- 
sible. I  permit  the  escape  of  fluid  to  continue  until  the  patient 
begins  to  cough  actively  or  complains  of  pain,  or  the  flow  ceases, 
spontaneously.  Naturally  the  flow  will  stop  when  the  pressure  in 
the  pleural  cavity  equals  that  of  the  external  atmot^phere.  It  is 
impossible  for  negative  pressure  to  develop  in  the  pleural  cavity. 

Rarely  in  cases  of  pleurisy  negative  pressure  exists  in  the  pleural  cavity 
before  puncture  is  undertaken.  Under  such  conditions  the  apparatus  de- 
scribed would  fail  to  secure  evacuation  of  the  pleural  contents,  ana  aspirating 
instruments  would  be  required,  among  which  may  be  mentioned  the  syringe 
•^f  Dieulafoy,  the  apparatus  of  Potain,  and  the  jar  of  FUrbringer. 

Operative  intervention  is  the  only  appropriate  treatment  for  all 
cases  of  purw/e/i/  pleurisy ^  and  I  should  recommend  rfi<ection  of  ribs 
(ind  incmon.  After  puncture  is  performed  fluid  usually  reaccumu- 
lates.  Siphon-drainage  by  the  method  of  Biilau  has  often  been 
employed.  With  the  aid  of  a  trocar  a  rubber  tube  is  introduced 
iDto  the  pleural  cavity,  while  the  other  extremity  of  the  tube  is 
immersed  beneath  the  surface  of  a  carbolic-acid  solution  (5.0  :  100) 
contained  in  a  suitable  vessel.  In  this  way  provision  is  afforded 
for  constant  discharge  of  the  pus.  Often,  however,  the  formation  of 
pus  continues  for  weeks,  and  resort  must  eventually  be  had  to  rib- 
resection  and  incision.  Putrid  pleurlsji  requires  the  same  treatment 
as  purulent  pleurisy,  except  that  after  openin^:  of  the  thorax  and 
<li8charge  of  the  pus  disinfectant  and  deodorant  irri^ati(m  should 
be  practised.  In  this  connection  carbolic  acid  and  mercuric;  chlorid 
should  be  avoided,  as  fatal  intoxication  may  result  from  rapid 
absorption  of  these  substances,  and  zinc  chlorid  (from  3.0  to 
60: 100),  aluminum  acetate  (from  1.0  to  2.0  :  100),  or  boric  acid 
(2.0:100)  should  preferably  be  cmj)loyed.  JInnorrh((f/ir  ptcnrixy 
will  require  puncture  only  when  life  is  threatened  by  the  larc^e 
amount  of  blood  present.  After  recovery  from  pleurisy  lias  taken 
place  it  is  often  desirable  to  restore  the  (listcnsibility  of  the  j)revi- 
oosly  oorapressed  lungs  by  means  of  pnhnoiutrji  f/j/tund.stirx.  A 
Wcoeaeion  of  deep  inspirations  while  one  arm  is  raised,  and  re- 
P6ated  several  times  daily,  will  suffice.  The  arm  corresj)on(lin<i^ 
to  the  diseased  side  of  the  chest  should  be  raised.  Pnriiindfofhenij)!/ 
aboshonld  be  recommended,  pnrticularly  if  the  pleurisy  is  tuber- 
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culous  in  nature.    Under  such  conditions  the  patients  should  avoid 
inhalation  of  dust  and  employment  in  closed  rooms. 

PNEUMOTHORAX. 

Anatomic  Alterations. — Any  accumulation  of  gets  in  the 
pleural  cavity  is  designated  pneumothorax.  As  a  rule,  fluid  also 
IS  present  in  addition  to  the  gas — thus  a  hydroptieumothorax.  The 
fluid  may  be  serous,  purulent,  putrid,  or  hemorrhagic  {aeropneumo- 
thoraXy  pi/opiieumothorax,  hemopneiunothorax).  Accordingly  as  gas 
and  fluid  are  freely  movable  in  the  pleural  cavity  or  are  encap- 
sulated by  pleuritic  adhesions,  the  condition  is  spoken  of  as  either  a 
/ree  or  an  encapHulaied  pneumothorax  or  hydropneumothoraa:.  In 
the  cadaver  also  the  existence  of  pneumothorax  and  hydropneumo- 
thorax  is  often  characterized  by  unusual  dilatation  of  the  diseased  side 
of  the  chest  (ectasis),  which  on  percussion  yields  a  deeply  resonant 
note  like  an  empty  barrel.  On  opening  the  abdominal  cavity  the 
diaphragm  is  usually  found  pushed  downward,  with  its  convexity 
projecting  into  this  cavity,  and  the  liver  or  the  stomach  and  the 
spleen  in  consequence  occupying  an  unduly  low  position.  On  punc- 
ture  of  the  thorax  gas  generally  escapes  with  a  hissing  sound,  and  often 
diffuses  a  disagreeable  odor  of  hydrogen  sulphid.  The  lung  is,  as 
a  rule,  compressed  and  airless,  being  pushed  upward  and  backward 
at  the  side  of  the  vertebral  column.  At  times  an  opening  in  the 
pulmonary  pleura  can  be  readily  demonstrated,  through  which  the 
air  luis  entered  the  pleural  cavity.  In  other  instances,  however, 
the  opening  has  elosed  or  is  concealed  beneath  fibrinous  deposits. 
Under  such  eireunistanees  a  tube  mav  be  introduced  into  the  main 
bronchus,  the  lung  submerged  in  water  and  filled  with  air  through 
the  bronchus,  notice  being  taken  of  the  point  at  which  air-bubbles 
appear.  Displacement  of  adjacent  organs  (mediastinum,  heart,  dia- 
phragm, liver,  stomach,  and  spleen)  is,  further,  distinctive  of 
pneumothorax  and  hydropneuniothorax.  It  results  from  the  same 
causes  as  are  operative  in  pleurisy,  but  generally  attains  a  more 
marked  dcirrec. 

Etiology. — The  conditions  for  the  development  of  pneumo- 
thorax an;  provided  when  the  pleural  cavity  communicates  directly 
with  air-containing  organs  or  with  the  external  air.  This  occurs 
most  eonmionly  in  eonneetion  with  uherafi re  deMruction  in  the  pnl- 
monary  tissues,  especially  j)ulmonarv  tuberculosis,  gangrene,  and 
abscess  of  the  lung,  and  less  commonly  eehinoeoeeus,  tumors,  and 
embolic  infarction  of  the  lunu:.  It  is  note  worth  v  that  at  times 
the  lung  contains  only  a  few  small  tubereuh)ns-easeous  foci  just 
beneath  the  pulmonary  pleura,  which  may  escape  diagnosis,  and 
when  they  ru])ture  into  tiie  pleural  cavity  the  impression  may  be 
created  that  the  ])neumothorax  was  of  spontaneous  development 
The  same  statements  api)ly  to  pneumothorax  associated  tci^  alve^ 
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olar  pulmonai^  emphysema,   in   which  at  times   emphysematous 
vesicles  immediately  beneath  the  pulmonary  pleura  rupture  in 
consequence  of  insignificant  physical  exertion  or  sjxjntaneously 
during  sleep.     At  times  pneumothorax  develops  in  consequence 
of  iAJuries  of  the  lungs.     Among  tht^se,  punctured  wounds  are  less 
common  than  excessive  expulsive  efforts,  physical  over-exertion, 
extreme  dyspnea,  severe  cough  and  the  like — conditions  attended 
with  such  increase  in  the  intrapulmonary  air-pressure  that  rupture 
of  the  pulmonary  and  pleural  tissues  takes  place.     Pneumothorax 
may  be  caused  also  by  fracture  of  the  ribs,  if  the  extremities  of 
the  fractured  bone  have  penetrated  the  lung.     At  times  pneumo- 
thorax is  dependent  upon  destructive  processes  in  the  esophagus, 
such  as  are  observed  in  association  with  carcinoma,  abscess,  soften- 
ing, and  unskilful  sounding.     Suppuration  of  the  bronchial  glands 
also  may  give  rise  to  pneumothorax,  if  rupture  of  the  pus  takes 
place  simultaneously  into  the  air-passages  and  the  pleural  cavity. 
Destructive   processes  in  the  stomach  and   intestines  (ulceration, 
abscess,  carcinoma)  are  among  the  less  common  causes  of  pneumo- 
thorax.    Injuries  of  the   chest-wall  also   (stab-wounds,  gunshot- 
wounds,  and  the  like)  are  not  common  causes  of  pneumothorax, 
because  the  margins  of  the  wound  usually  become  closely  applied 
to  the  cutting  instrument.     Pneumothorax  is  at  times  associated 
with  diMitse  in  the  plairal  cavity  itself.     Thus  it  may  develop  in 
connection  with  rupture  of  an  empyema  of  the  pleura  through  the 
lungs  or  the  chest-wall.    Naturally  the  fistula  is  genenilly  so  con- 
stituted that  while  it  permits  escape  of  the  ))us,  it  does  not  permit 
the  entrance  of  air  into  the  pleural  cavity. 

It  ifl  further  maintained  that  gas  may  develop  spontaneously  in  puru- 
^  pleural  exudates.  The  possibility  naust  be  conceded,  as  there  are  bacilli 
with  gas-generating  properties.  V.  Ziemssen  observed  transitory  pneumo- 
thorax develop  after  puncture  of  a  pleural  effimon,  and  he  attributed  the 
condition  to  evaporation  of  gases  from  the  exudate. 

Symptoms. — When  pneumothorax  develops  in  the  presence 
of  healthy  lungs  the  patient  is  seized  with  intense  dyspnea  and  a 
Mnia  of  suifocation.  Breathing  is  difficult  and  gasping,  the  face 
exhibits  an  expression  of  fear,  cyanosis  develops,  and  an  appear- 
ance of  suffocation  is  presented.  If,  however,  the  lungs  were 
previously  diseased — for  instance,  in  a  case  of  pulmonary  tuber- 
culosis— the  pneumothorax  may  develop  so  insidiously  that  the 
condition  will  be  recognized  only  upon  careful  investigation.  In 
oases  of  pulmonary  tuberculosis  persistent  occupation  of  the  same 
lateral  decubitus  should  arouse  suspicion.  In  addition  to  dilata- 
^n  of  the  chest  and  displacement  of  adjacent  organs,  the  metallic 
quality  of  the  physical  phenomena  on  percussion  and  auscultation 
are  especially  distinctive  of  pneumothorax,  while  in  the  presence 
of  hydropnenmothorax  movable  dulness  and  splashing  sounds 
are  saperadded.     Pursuing  the  seveml  methods  of  physical  ex- 
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amination  in  detail,  it  is  first  observed  upon  inspection  that  dila- 
tation of  the  chest  (thoraxectasis)  is  present  on  the  side  on  which 
the  pneumothorax  is  situated,  because  the  negative  pressure  of 
the  hm^  has  disappeared  ;  and  that  the  diseased  side  participates 
but  little  if  at  all  in  the  respiratory  movement,  Breatning  is  vis- 
ibly embarrassed,  and  takes  place  with  the  aid  of  the  auxiliary 
muscles  of  rcs]>i ration.  Often  marked  displacement  of  the  heart 
toward  the  opposite  side  and  unusual  depression  of  the  liver  are 
also  appreciable  to  the  eye.  The  patients  lie  upon  the  diseased 
side  of  the  chest  in  order  that  the  other  lung  may  be  as  unre- 
stricted as  possible  in  its  function.  Vocal  fremitus  is  diminished 
or  abolished  in  the  area  of  the  air-accumulation,  and,  in  cases  of 
hydropneumothonix  also  in  that  of  the  fluid  accumulation.  Only 
in  places  where  pleural  adhesions  with  the  chest-wall  exist  may 
it  be  maintained  or  even  increased.  If  the  pleural  cavity  con- 
tains gas  and  fluid,  increased  resistance  w^ill  be  readily  appreciable 
at  the  upper  level  of  the  exudate  upon  immediate  palpation  of  the 
chest. 

Aleasurement  of  the  circumference  of  the  chest  will  disclose  a  difference 
between  the  two  sides  of  jis  much  iis  10  cm.  and  more.  Tracings  of  a  trans- 
verse section  of  the  chest,  which  can  be  readilv  obtained  with  the  aid  of  a 
piece  of  pliable  lead  wire,  a]>plied  to  both  sides  of  the  chest  exactly  at  the 
same  level,  and  then  recording  the  outlines  upon  paper  with  a  lead-pencil, 
will  disclose  distinctly  the  differences  between  the  two  sides. 

The  percussion-note  upon  the  diseased  side  is  unusually  deep 
and  loud,  the  chest- wall  being  but  rarely  so  greatly  distended  by 
the  gjis  that  has  escaped  a?^  to  yield  a  dull  percussion-note.  As 
pneumothorax  is  attended  witli  the  presence?  of  gas  in  a  large 
cavity  with  smooth  walls,  metallic  ])ereussion-phenomena  will 
be  ])resent.  As  a  rule,  their  dev(do]>ment  requires  special  devices 
— namely,  percussion  frith  pir.vor  and  phxlmctery  and  auscultatory 
perrnsslon.  In  the  former  a  metallic  plexor  or  the  handle  of  the 
plexor  is  used  instead  of  one  of  rnl)l)er,  because  percussion  by 
means  of  hard  substances  will  elicit  by  consonance  the  high  over- 
tones that  irive  rise  to  the  metallic  note.  These  can  be  heard 
with  es])(»cial  distinctness  when  the  stethoscope  is  applied  to  the 
chest  while  percussion  is  practised,  and  in  this  way  auscultatorv 
percussion  i^  employed.  Further,  the  metallic  phenomena  can  be 
developecl  distinctly  only  at  certain  points.  It  will  be  observ^^d 
on  percussion  of  a  free  ])n<Mniiothorax  that  the  boundaries  of  adja- 
cent or<r:ins  (heart,  liver)  are  ij:r(^atly  displaced.  As  long  as  the 
op(»riing  thn>u<2:h  which  pis  has  entiTcd  the  pleural  cavity  remains 
unclosed  penMission  will  yield  a  crached-pot  sound.  The  percus- 
sion-note also  may  vary  in  pitch  accordingly  as  the  mouth  is 
open  or  chased,  becoming  higher  under  the  former  condition — 
so-called  Wintrich's  cJianr/c  in  pitch — if  the  opening  is  in  imme- 
diate communication  with  a  bronchus  of  considerable  size.     If  the 
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opening  is  situated  in  the  chest-wall,  the  cracked-pot  sound  will 
naturally  be  no  longer  heard  on  closure  with  the  finger,  and  at 
the  same  time  the  percussion-note  will  become  deeper.     In  cases 
of  hydropnenmoUiorax  the  percussion-phenomena  described   will 
be  present  in  the  upper  portions  of  the  chest  corresponding  to  the 
accumulation  of  gas,  while  in  the  lower,  in  which  fluid  has  accu- 
mulated, dulness  will  be  present.     While  in  the  dorsal  decubitus 
the  upper  limits  of  dulness  are  higher  posteriorly  than  anteriorly, 
they  assume  a  horizontal   level  in  the  sitting  posture,  and  it  is 
especially  characteristic  of  hydropneumothorax  that  the  riinits  of 
dulness  vary  in  accordance  mth  the  poHition  of  the  body.     The 
cracked-pot  sound  and  Wintrich's  change  in  pitch  may  also  be 
present  in  cases  of  hydropneumothonix  as  long  as  the  air-fistula 
remains  open,  and  is  situated  above  the  level  of  the  fluid.     If  by 
change  of  jwsition  and  displacement  of  the  fluid  the  fistula  is 
temporarily  closed,  both  the  cracked-pot  sound  and  Wintrich's 
cliange  in  pitch  disappear,  and  in  this  way  is  provided  a  means 
of  determining  the  position  of  an  air-fistula. 

Biermer  has  called  attention  to  the  fact  that  in  cases  of  hydropneumo- 
thorax the  pitch  of  the  percussion-note  varies  in  accordance  with  the  })osi- 
tion  of  the  body — so-called  Biermer's  chanf/e  in  pitch.  Usually  the  percus- 
sion-note is  increased  in  pitch  in  the  erect  posture  because  the  exudate,  by 
reason  of  its  weight,  depresses  the  diaphragm,  and  the  diameter  of  the  air- 
ca?ity  is  thus  increased. 

The  auscultatory  phenomena  elicited  in  a  case  of  pure  pneumo' 
thorax  vary.  At  times  no  respiratory  murmur  at  all  is  heard, 
and  it  has,  not  without  reason,  been  maintained  that  unilatenil 
dilatation  of  the  thorax,  with  a  deep,  loud  ]>ercussion-noto  and 
an  absence  of  respiratory  murmur,  is  indicative  of  pneumothorax. 
In  other  instances  metallic  bronchial  breathing  is  audible.  This 
is  especially  ilistinct,  and  sometimes  is  present  exclusively  during 
wpiration.  Bronchial  breathing  occurs  when  the  lung  is  com- 
pressed to  the  degree  of  airlessness,  and  within  the  pleural  cavity 
filled  with  gas  it  acquires  metallic  properties  through  consonance. 
Should  r^les  develop  within  the  air-])a.ssages,  they  also  acquire  a 
metallic  character.  Even  bronchophony,  which  is  diminished  in 
cases  of  pneumothorax,  also  exhibits  a  metallic  charact(T. 

Hydropneumothorax  is  distinjruished  by  the  occurrence  of  a 
pltural  splashing  sound  (succussion-sound,  Hij)p<)cratic  snecus- 
sion),  which  is  generated  on  movement  of  the  Ixnly  by  the  imj)a('t 
of  the  pleural  fluid  against  the  chest-wall.  Vigorous  agitation 
of  the  patient,  change  in  position  from  one  side  of  the  body  to  the 
other,  rapid  assumption  of  the  vertical  jmstiirc,  jumping  upon  the 
feet, and  the  like,  are  capable  of  generating  tin*  sound  in  (|nostion. 

At  times  the  sound  of  the  falling  drop,  gufta  nuh  na — mHnJUc  linking — 
way  be  heard.  This  results  at  times  on  change  of  posture,  as,  lor  instance, 
in  BittiDg  erect,  from  the  dropping  of  fluid  that  lias  accuuiulatod  ujion  the 
nwghened  sarface  of  the  pleura. 
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As  long,  in  a  case  of  hydropneuraothorax,  as  the  air-fistula  in 
the  pulmonary  pleura  remains  patulous,  expectoration  of  purulent 
material  in  mouthftils  may  take  place.  The  patients  do  not  ex- 
pectorate often  in  the  course  of  the  day,  but  then  the  sputum  is 
ejected  in  large  amounts,  and  is  not  rarely  expelled  from  both 
mouth  and  nose,  and  in  part  may  enter  the  larynx  and  excite 
vomiting.  Expectoration  takes  place  only  when  sufficient  exu- 
date has  accumulated  in  the  pleural  cavity  to  reach  the  level  of 
the  air-fistula,  and  discharge  into  the  bronchi  has  taken  place. 

The  same  effect  may  be  induced  also  by  certain  positions  of  the 
body.  As  a  rule,  the  patients  persistently  occupy  the  same  lateral 
decubitus,  in  order  to  breathe  with  the  least  possible  restriction 
with  the  free  lung  placed  above.  At  times,  however,  the  patient 
assimies  quite  extraordinary  attitudes  in  order  to  prevent  for  as 
long  as  possible  the  entrance  of  pleural  fluid  into  the  air-fistula 
and  the  air-passages. 

The  duration  of  pneumothorax  and  hydropneumoihorax  is  most 
variable.  At  times  death  from  suffocation  results  within  a  few 
hours  after  the  development  of  the  disease,  while  in  other  instances 
the  affection  may  persist  for  years.  Under  the  latter  conditions 
the  patients  may  at  times  be  out  of  bed  and  indulge  in  various 
physical  activities.  In  a  ease  of  jmeumothorax  gradual  absorption 
of  the  gas,  antl  thus  recovery,  may  take  place.  Hydropneurao- 
thorax is  not  ran^ly  converted  into  a  simple  pleurisy,  the  gas  dis- 
appearing and  the  pleuraleffusion  remaining.  In  the  presence  of  a 
purulent  or  a  jnitrid  hydropneumothorax,  not  treated  by  operative 
measures,  death  may  take  place  from  progressive  asthenia  and 
septicemia. 

Diagnosis. — The  recognition  of  pneumothorax  and  hydro- 
pneumothorax is  usually  easy.  Often  dyspnea  and  threatened 
suffocation  of  sudden  onset  will  attract  attention,  and  in  addition 
there  will  be  found  dilatation  of  the  chest,  absence  of  Tocal  firemi- 
tus,  metallic  phenomena  on  percussion  and  auscultation,  and  in  cases 
of  hydropneumothorax  also  pleural  splashing  sound.  To  decide  the 
nature  of  titr  jthiiral  (ff'usion  in  a  ease  of  hydropneumothorax  ex- 
plonitorv  j)un('tiire  will  ho  neoessiirv.  The  persistence  of  an  air- 
fistula  in  thi'  pulmonary  ploura  may  be  reeognizeil  from  the  pres- 
ence ot'  the  eracki'd-pot  sound,  and  of  Wintrieh's  cliange  in  pitch, 
and  the  (H'eiirronco  oi'  ox|Hvtoration  in  mouthfids.  At  times  a 
valvular  ti>tnla  may  In*  tt  injHM*:u*ily  dosed  by  the  excessive  pres- 
sure ot'  tlu'  iras  in  tlio  pUurai  cavity.  If,  in  addition  to  the 
aeounuilation  ot*  ir^*^.  tlnid  also  is  pn\<ent  in  the  pleural  cavity, 
and  if  iho  tistula  is  sitnatod  lvh>\v  the  lovol  of  the  fluid,  gurgling 
nuirmut*s  will  ho  audil>io  it*  pis  Ih^  n^novtHl  from  the  pleural 
oavity  l>y  nuans  o.t'  an  aspirator.  Tho  souiuls  gt^nerated  have 
Ivon  ilosiirnatod  i>U'i:u>  i':ru-Tisti-\\\  or  buhhlinn  murmurs.  These 
rosult   \\\m\   tlio  ontranoo  ot'  air  thn>Uirh  the  apiin  [vitnlous  fistula 
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into  the  pleural  cavity  and  its  passage  upward  through  the  effusion. 
Naturally,  the  same  manifestation  may  be  observed  in  the  pres- 
ence of  an  open  hydropneumothorax  when  the  air-fistula  is  situated 
beneath  the  level  of  the  pleural  effusion. 

In  accordance  with  the  character  of  the  air-fistula  four  varie- 
ties of  pneumothorax  may  be  distinguishe<],  namely  the  open,  the 
closed,  the  valvular,  and  the  transitional.  Open  pneumothorax  is 
provided  with  a  single  opening  through  which  air  enters  the 
pleural  cavity  without  obstruction,  and  can  again  make  its  exit. 
The  pressure  of  the  gas  does  not  exceed  that  of  the  atmosphere, 
and  the  displacement  of  adjacent  organs  is,  therefore,  usually  not 
excessive.  The  means  for  recognizing  an  open  air-fistula  have 
already  been  described.  Closed  pneumothorax  is  attended  with  a 
closed  air-fistula.  In  accordance  with  the  amount  of  gas  present 
the  pressure  in  the  pleural  cavity  may  equal  that  of  the  atmo- 
sphere, or  be  less  or  greater  than  this.  If  air  be  permitted  to 
escape  from  the  pleural  cavity,  the  intrapleural  pressure  is  dimin- 
ished and  remains  permanently  unchanged,  as  additional  gas  cannot 
enter.  The  conditions  are  different  in  the  presence  of  valvular 
pneumothorax.  Here  the  pleural  cavity  continues  to  be  filled  with 
gas  until  the  latter  by  excess  of  pressure  causes  closure  of  the 
valvular  fistula.  The  displacement  of  adjacent  organs  is  usually 
quite  considerable.  If  gas  be  evacuated  from  the  pleural  cavity 
by  puncture,  the  fistula  reopens,  and  the  conditions  become  the 
same  as  before  the  puncture.  An  example  of  the  transitional 
randy  of  pneumothorax  is  furnished  by  valvular  pneumothorax, 
which  in  the  presence  of  a  great  excess  in  the  pressure  of  the  gas 
in  the  pleural  cavity  acquires  the  character  of  a  closed,  and  WMth 
a  diminution  in  the  pressure  presents  those  of  an  open,  pneumo- 
thorax. 

Free  hydropneumothorax  may  be  confounded  with  subphrenic 
hydropneumothorax,  and  with  the  stomach  distended  with  gas  and 
fluid.  Subphrenic  hydropneumothorax  consists  of  a  cavity  filled 
with  pns  and  gas  situated  beneath  the  diaphragm  and  between 
this  and  the  liver  or  the  spleen.  It  is  noteworthy  that  the  devel- 
opment of  this  disorder  has  been  preceded  by  disease  of  the 
abdominal  organs  (stomach,  intestines),  that  the  purulent  masses 
obtained  on  puncture  possess  a  fecal  odor,  and  that,  if  the  respir- 
atory variations  in  the  pressure  of  the  gases  be  studied  with  the 
aid  of  a  manometer,  it  will  be  found  that  the  pressure  is  increased 
daring  inspiration,  to  be  diminished  during  expiration,  whereas  in 
cases  of  hydropneumothorax  the  reverse  conditions  prevail.  If 
^^domach  be  greatly  distended  with  r/as,  and  fluid  be  .^imu/fane- 
ottrfy  pregentj  the  resonance  of  the  stomach  may  give  rise  to 
metallic  phenomena  in  the  lower  portion  of  the  left  half  of  the 
thonix  on  perGUSsion  and  auscultation,  and  on  agitation  of  the  body 
splashing  soonds  may  appear ;  but  these  phenomena  are  at  once 
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modified  when  a  tube  is  introduced  into  the  stomach  and  the 
gases  are  evacuated. 

Encapsulated  hydropnewmoihorax  gives  rise  in  part  to  the  same 
manifestations  as  pulmonary  cavities,  but  over  the  latter  the  inter- 
costal spaces  are  usually  retracted,  while  the  vocal  fremitus  is 
increased,  and  succussion-sounds  are  but  rarely  appreciable. 

Prognosis. — The  prognosis  in  cases  of  pneumothorax  and 
hydropneumothorax  depends  upon  the  amount  of  gas  that  has 
escaped  into  the  plcunil  cavity  and  the  cause  of  the  disorder. 
Quite  considerable  accunuilations  of  gas  in  the  pleural  cavity  at 
times  cause  death  by  suffocation  in  the  shortest  possible  time. 
Under  certain  conditions  pneumothorax  and  hydropneumothorax 
must  even  l)e  considered  as  fortunate  occurrences,  for  it  is  main- 
tained, not  without  reason,  that  such  event^s  in  cases  of  pulmonary 
tuberculosis  check  the  progress  of  the  disease. 

Treatment. — In  cases  of  simple  pneumothorax  an  expectant 
attitude  should  be  assumed  for  a  time.  If  serious  dyspnea  be 
present,  alleviation  may  be  sought  by  means  of  subcutaneous  ii^ec- 
tion  of  morphin : 

B  Morphin  bydrochlorate,  0.3  (4i  grains); 

Glycerin, 

Distilled  water,  each,  5.0  (75  minims). — M. 

Dose:  0.5  (8  minima) subeutaneously. 

In  cases  in  which  the  action  of  morphin  fails,  the  air  in  the 
pleural  cavity  should  be  evacuated  by  puncture,  a  hollow  needle 
and  a  rubber  tube  being  employed  for  the  purpose.  One  end  of 
the  rubber  tube  is  connected  with  the  needle,  while  the  other  is 
submerged  in  a  vessel  containing  a  solution  of  carbolic  acid 
(5.0  :  100).  In  cases  of  open  pneumothorax  puncture  would  be 
useless,  as  the  air  at  once  outers  the  pleural  cavity  through  the 
fistula.  In  cases  of  valvular  pneumothorax  also  there  is  a  possi- 
bility of  renew(Ml  accumulation  of  gas,  so  that  ])ermanent  success 
can  be  expected  only  in  cases  of  closed  pneumothorax.  In  cases 
of  lij/(fropiiruinoffior(U%  rib-resection  and  incision  into  the  pleural 
cavity  should  he  ])ractised  when  the  pleural  effusion  is  purulent 
or  })utri(l.  Tuberculosis  of  the  lungs  is  not  a  contniindication  of 
operation. 

In  cases  of  putrid  hydropnonniothonix  preat  eare  must  he  observed  in 
lrr'Kj<itii}g  ihe  pleural  cavifij  as  lontr  as  the  air-fistula  in  the  lung  remains 
open,  as  the  irriiratin<^  fluid  may  till  the  air-passages  and  cause  death  by 
suflbcation. 

Seropneumothorax  re(juires  puncture  of  the  pleural  cavity  when 
dan^(T  of  sutfoeation  is  iuiniineut ;  but  otherwise  an  expectant 
attitude  should  he  a.ssuiue<l.     Jnterual  remedies  exert  no  influence 
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DROPSY  OF  THE  PLEURA   (HYDROTHORAX)  • 

Etiology. — Hydrothorax  is  characterized  by  the  accumula- 
tion of  a  serous  transudate  in  the  pleural  cavity,  and  usually  is 
bilateral.  Among  the  causes  are  increased  blood-pressure  in  the 
▼enons  system  (hypostatic  edema)  and  anemic  and  cachectic  states 
(cachectic  edeina).  Hypostatic  edeiiia  of  the  pleural  cavity  depends, 
as  a  rule,  upon  weakness  of  the  right  ventricle,  such  as  occurs 
especially  in  conjunction  with  valvular  disease  of  the  heart,  myo- 
cardial disease,  disetise  of  the  pericardiuu),  of  the  lungs,  and  of  the 
pleura.  Local  hypostatic  edema  occurs  but  rarely  in  the  pleural 
cavity  when  the  azygos  vein  or  hemiazygos  vein  is  obstructed  by 
pressure  or  by  thrombosis.  Cachectic  edeiiia  develoj)s  in  cases  of 
nephritis,  carcinoma,  suppuration  of  all  kinds,  profound  anemia, 
and  allied  conditions. 

Anatomic  Alterations. — Hydrothorax  occurs  generally  in 
association  with  edema  of  the  skin  and  accumulation  of  transudate 
in  other  serous  cavities.  The  amount  of  fluid  in  the  pleural  cav- 
itv  raav  reach  several  liters,  and  under  such  conditions  it  is  con- 
siderably  greater  in  one  {)leural  cavity  than  in  the  other  in  cases 
in  which  the  patient  persistently  occupies  the  same  lateral  decu- 
bitus. The  fluid  is  amber-yellow  or  greenish-yellow  in  color,  and 
trans))arent,  and  contains  at  most  a  few  flocculi,  which  consist  of 
desquamated  and  swollen  endothelial  cells  or  of  soft  fibrin. 

At  times  the  fluid  presents  a  bloody  appearance  and  in  some  cases  of 
jaundice  an  icteric  hue. 

The  lungs  are  rendered  airless  in  greater  or  lesser  degree  in 
consequence  of  pressure. 

Symptoms  and  Diagnosis. — Hydrothorax  may  develop 
quite  insidiously.  Increasing  compression  of  the  luugs  gives  rise 
to  progressive  dyspnea.  When  the  latter  becomes  excessive,  suffo- 
CQiion  results.  The  diagnosis  depends  upon  the  demonstration  of 
an  accumulation  of  fluid  in  the  pleural  cavity  (dulness,  enfeeble- 
ment  of  vocal  fremitus  and  of  the  respiratory  murmur).  Inflam- 
matory manifestations,  such  as  stitch-like  ])ain  in  the  side  and 
fever,  are  usually  wanting.  To  distinguish  a  pleural  exudate  and 
a  pleural  transudate  from  each  other  the  specific  gravity  of  the 
fluid  should  he  noted.  A  figure  below  1015  is  indicative  of  a 
transudate  and  a  figure  above  1018  is  indicative  of  an  exudate. 

Prognosis* — The  prognosis  depends  upon  the  nature  of  the 
Primaiy  disorder.  If,  for  instance,  it  is  possible  to  increase  the 
vigor  of  the  heart,  the  hydrothorax  likewise  may  be  made  com- 
pletely to  disappear. 

Treatment. — The  treatment  should  in  the  first  place  ])e 
directed  to  the  correction  of  the  primary  disorder.  li'  the  liydro- 
thorax  has  attained  dangerous  proportions,  it  should  be  relieved 
bj  pmictare,  which  may  be  repeated  if  necessary. 
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HEMOTHORAX 

Collections  of  blood  in  the  pleural  cavity  may  be  of  traumatic 
origin  or  result  from  rupture  of  aneurysms  of  the  aorta  or  the 
pulmonary  artery,  from  ulceration  of  the  aorta,  the  pulmonary 
artery,  or  the  pulmonary  vein,  in  consequence  of  tuberculous  or 
gangrenous  destructive  processes  in  the  lungs.  The  blood  in  the 
pleural  cavity  retains  its  fluidity  for  a  long  time,  and  occasionally 
it  induces  secondary  pleurisy. 

The  diagnosis  depends  upon  the  signs  of  an  effusion  of  fluid 
into  the  pleural  cavity,  together  with  symptoms  of  internal  hemor- 
rhage. Besides,  respiratory  disturbances  become  manifest  when 
the  lungs  are  greatly  compressed. 

The  prognosis  depends  ujK)n  the  amount  of  the  hemorrhage, 
and  its  susceptibility  of  control. 

Treatment  should  be  directed  to  the  control  of  the  hemor- 
rhage by  means  of  hemostatics  and  to  the  prevention  of  asthenia 
by  the  use  of  stimulants.  Under  certain  conditions  it  will  be 
necessary  to  remove  the  blood  from  the  pleural  cavity  as  quickly 
as  possible  by  means  of  pmicture. 

CHYLOTHORAX* 

The  accuinnlation  of  chyle  in  the  pleural  cavity  is  an  exceed- 
ingly rare  (KHMlrren('(^  The  fluid  that  collects  presents  a  milky 
appearance,  yields  an  alkaline  reaction,  contains  sugar  and  a  sugar- 
generating  ferment,  and  microscopic  examination  discloses  the 
pre>enc(*  of  isolated  lynij)h-corpnscles.  Care  must  be  taken  to 
avoid  confusion  with  jiieural  exudates  containing  fat,  such  as  occur 
especially  in  association  with  carcinoma  of  the  lung.  Exudates 
eontaininti:  fat  present  an  abundance  of  fatty  granule-cells. 

The  diagnosis  of  chylothorax  can  be  made  only  by  puncture 
and  chcinic  examination  of  fluid  found  in  the  pleural  cavity. 
The  fluid  is  derived   from  the  ruptured   thoracic  duct. 

CARCINOMA  OF  THE  PLEURA. 

Carcinoma  of  the  pleura  is  usually  secondary,  and  develops  at 
times  in  consccjuence  of  direct  extension  from  adjacent  structures 
(lun<^s,  niaminarv  gland,  niediastinun))an<l  at  other  times  by  metas- 
tasis from  remote  organs.  While  in  some  cases  innumerable 
miliary  carcinomatous  luxlules  are  found  upon  the  pleura,  in 
others  tumor-masses  larger  than  a  fist  are  ])reseiit.  Often  a  fluid 
effusion  is  present,  at  times  serous,  at  other  times  purulent  or 
hemorrhagic,  and  at  still  other  times  colloid  or  fatty. 

The  diag'tiosis  of  carcinoma  of  the  pleura  is  difficult.  Miliary 
carcinosis  is  not  rarely  attended  with  intense  dyspnea  and  uneon- 
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trollable  cough.     At  times  carcinoma  of  the  pleura  is  concealed 
behind  the  signs  of  a  pleurisy  with  eftusion.     Under  such  condi- 
tions the  presence  in  the  fluid  obtained  on  exploratory  puncture 
of  many  fatty  granular  cells,  and  especially  numerous  multinucle- 
ated cells,  is  significant.     Tumor-masses  of  considerable  size  cause 
dilatation  of  the  heart,  displacement  of  adjacent  organs,  and  diminu- 
tion of  vocal  fremitus  and  of  the  respiratory  murmur,  just  as  does 
pleurisy  with  effusion,  but  the  former  is  distinguished  from  the 
latter  by  the  irregular  outline  of  the  area  of  percussion-dulness. 
At  times  pulsation  is  imparted   to  new-growths  from  subjacent 
arteries,  so  that  the  presence  of  an  aneurysm  is  suggested,  but  the 
diffuse  expansile  pulsation  of  an  aneurysm  is  wanting.    Numerous 
coraplications  may  be  superadded  in  consequence  of  pressure  upon 
and  coastriction  of  the  esophagus  and  adjacent  vessels. 
The  prognosis  is  unfavorable. 

The  treatment  consists  in  the  relief  of  the  most  prominent 
symptoms. 

ECHINOCOCCUS  OF  THE  PLEURA* 

Echinococcus- cysts  occur  but  rarely  in  tlie  pleural  cavity. 
They  may  rupture  into  the  pleural  cavity  from  the  lungs  or  the 
liver,  or,  less  commonly,  they  may  develop  primarily  in  the  pleural 
cavity.  At  times  they  give  rise  to  pleurisy  especially  purulent  in 
character.  They  occasion  dulness  on  percussion,  with  enfeebled 
vocal  fremitus  and  respiratory  murmur,  the  dulness  being  charac- 
terized by  its  irregular  limits.  At  times  they  cause  protrusion 
externally,  and  finally  they  rupture  in  the  same  direction.  If 
puncture  be  deemed  necessary,  it  would  be  im|)ortant  to  examine 
the  fluid  obtained — which  will  be  found  free  from  albumin — for 
the  presence  of  echinococcus-scolices,  booklets,  and  laminated  mem- 
brane. The  patients  often  complain  of  stitch-like  pain  in  the  side 
and  dyspnea.  The  condition  is  only  susceptible  of  treatment  by 
operative  measures. 


VII.   DISEASES  OF  THE  MEDIASTINUM. 


lUI 


)IASTINAL  TUMORS. 

Anatomic  Alterations. — Mediastinal  tumors  include  new- 

Wwths  of  all  kinds  in  the  media nt hi  urn.     These  are  most  com- 

inonly  gituated  in  the  anterior  mcdiadinum.     They  are  associated 

;       With  especial  frequency  with   diHcaHei^   of  the   hpnphatic   r/landfi 

I       (lymphoma^  garooma,  carcinoma).      Much    less   commonly  they 

wiae  from  the  mediastinal  connective  tisf<ue  (fibroma,  lipoma).     At 
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times  they  are  dependent  upon  diseam  of  the  thymus  gland  (sar- 
coma). Sometimes  osteomata  arise  from  the  sternum.  Subdernal 
struma  also  is  included  among  mediastinal  tumors.  In  rare  instances 
dermoid  cysts  and  echinococci  have  been  observed  in  the  medias- 
tinal space.  At  times  new-growths  extend  from  adjacent  structures 
— as,  for  instance,  the  pericardium — to  the  mediastinum,  where 
they  attain  considerable  and  conspicuous  proportions  during  life. 

Etiology. — In  many  instances  no  cause  whatever  for  the 
development  of  mediastinal  tumors  can  be  elicited.  In  other 
instances  traumatism  is  assigned  as  the  cause.  At  times  enormous 
enlargement  of  lymphatic  glands  takes  place  in  the  sequence  of 
ficrofidoHis,  leukemia,  pseudoleukemia,  and  syphilis.  Experience  has 
shown  that  mediastinal  tumors  occur  more  commonly  in  men  than 
in  women.  They  appear  mostly  between  the  twentieth  and  the 
thirtieth  vear  of  life. 

Symptoms  and  Diagnosis. — Mediastinal  tumors  are  at- 
tended principally  with  two  grou]).s  of  symptoms — in  the  first  place 
with  abnormal  areas  of  dulness,  and  in  addition  with  pressure  upon 
and  displacement  of  adjacent  organs.  Both  groups  of  symptoms  may 
be  present  together,  or  one  alone  may  be  encountered.  Abnormal 
areas  of  dulness  occur  most  commonly  over  the  manubrium  st^rni, 
and  it  appears  noteworthy  in  this  connection  that  on  percussion,  in 
contradistinction  from  the  normal  conditions,  the  manubrium  sterni 
yields  a  duller  note  than  the  body  of  the  sternum.  In  the  presence 
of  mediastinal  tumors  of  considerable  size  the  area  of  dulness 
extends  far  beyond  the  borders  of  the  sternum,  and  if  the  new- 
growth  has  invaded  the  lungs  throughout  a  large  extent,  the  greater 
portion  of  the  anterior  aspect  of  the  chest  may  yield  dulness  on 
percussion.  Furth(»r,  the  marked  resistance  on  percussion  is  often 
conspicuous.  Tumors  in  the  posterior  mediastinum  give  rise  to 
abnormal  areas  of  dulness  at  the  side  of  the  vertebral  column. 
In  this  situation  also  the  dulness  may  attain  a  considerable  extent. 
Pressure-j)heuomeua  and  disp/acnaeuf  involve  especially  the  circu- 
latory and  rcs])iratorv  organs  and  the  nerves.  At  times,  however, 
the  chc>t  itself  may  be  (listorte<l  in  consc(|uence  of  pressure,  and 
particularly  the  manubrium  sterni  may  undergo  marked  protrusion 
forward.  At  times  the  bony  portions  of  the  thorax  may  be  eroded, 
and  the  new-srrowth  ninv  he  situated  directlv  beneath  the  skin.  At 
the  same  time  it  may  he  the  seat  of  |)ulsation  transmitted  from  sub- 
jacent arteries,  hut  the  movement  always  consists  only  in  simple 
elevation  and  depression,  and  never,  in  contradistinction  from  an 
aneurysm,  in  expansile  ])nlsation.  Th(^  heart  is  often  displaced  down- 
ward and  outward  by  uie<liastinal  tumors,  so  that  the  apex-beat  may 
be  situated  Ixlow  the  left  fifth  intercostal  space,  and  outside  the  left 
manuuillarv  \'\ui\  X(>t  rarely  tlu»  increased  extent  of  the  apex- 
beat  is  noteworthy,  resulting  from  the  greater  application  of  the 
heart  to  the  anterior  wall  ot*  the  chest.     Often  marked  fubiess  and 
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tortuosity  of  same  cutaneoxis  veins  are  noticeable  if  pressure  has  been 
exerted  upon  the  veins.  At  times  such  vessels  are  apparent  beneath 
the  skin  of  the  chest,  at  other  times  upon  one  side  of  the  neck  and 
face,  at  still  other  times  upon  one  arm.  Usually  cyanosis  is  associ- 
ated, and  frequently  also  circumscribed  edema  of  the  skin.  Pres- 
sure upon  arteries  may  give  rise  to  retardation  and  reduction  in  the 
fmoj  the  pulse  upon  one  side  of  the  body.  Cardiac-systolic  mur- 
murs dwe  to  pressure  may  also  be  present.  At  times  signs  of  w«i- 
Idend  or  bUnteral  bronchostenosis  appear.  Cyanosis  and  intense 
dvspnea  are  occasionally  due  to  pressure  upon  the  lungs  or  to 
extension  of  the  new-growth  to  the  pulmonary  tissue.  Not  rarely 
attacks  of  increased  dyspnea  occur,  without  the  development  of 
demonstrable  alteration  in  the  objective  conditions.  Large  medias- 
tinal tumors  may  cause  displacanent  of  the  liver  and  the  spleen. 
Obstruction  of  the  esophagiis  also  may  result  from  pressure.  Fre- 
quently para /y^w  of  the  recurrent  laryngeal  nerve  is  caused  by  pres- 
sure. This  is  at  times  unilateral,  at  other  times  bilateral,  or  it  may 
beat  first  unilateral  and  subsequently  become  bilateral.  Pressure 
upon  the  cervical  sympathetic  gives  rise  to  pupillary  changes.  Uni- 
lateral irritation  of  the  sympathetic  causes  dilatation,  paralysis, 
and  contraction  of  the  pupil.  Symptom*;  of  paralysis  of  (he  vagu^ 
also  occur,  and  are  manifested  by  unusual  slowness  of  action  of  the 
heart  (irritation  of  the  vagus)  or,  in  the  j)resence  of  paralysis  of 
the  vagus,  by  acceleration  of  the  action  of  the  heart.  Attacks  of 
spasm  of  the  esophagus,  eructation,  and  vomiting  have  also  been 
attributed  to  irritation  of  the  vagus.  Irritation  of  peri])heral 
nerves  may  give  rise  to  severe  nearaJgia.  The  ronrse  of  mediaMinal 
tumors  is  generally  chronic  and  fatal.  Death  results  most  com- 
monly from  suffocation,  though  at  times  from  progressive  asthenia. 

ftogtiosis* — Mediastinal  tumors  require  a  serious  prognosis 
in  all  instances,  although  in  rare  cases  the  possibility  of  recovery 
cannot  be  excluded,  as,  for  instance,  in  those  of  syphilis. 

Treatment. — Oaosal  treatment  is  probuljly  applicable  only  in 
cages  of  syphilis,  and  then  consists  in  the  external  and  internal 
employment  of  preparations  of  iodin  and  of  mercury.  Opportu- 
nity for  operaiive  intervention  will  be  but  mrely  afforded.  Accord- 
ingly, symptomatic  treatment  alone  will  usually  be  available.  It 
often  becomes  necessary  to  relieve  the  sufferings  of  the  patient  as 
much  as  poasible  by  means  of  narcotii^s,  especially  subcutaneous 
mjections  of  morphin. 

INFLAMMATION   OF   THE   MEDIASTINUM 

(MEDIASTINITIS). 

Inflammation  of  the  mediastinum  is  one  of  tlie  rarest  of  dis- 
c^tees.  It  occurs  either  as  a  chronic  mediaxtinifiy,  with  eicatrieial 
wickemng  of  the  mediastinal  connective  tissue,  or  as  an  acute  mexli- 
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agtinitia,  which  may  give  riac  to  a  circumscribed  mediaatinal  abacesa. 
Among  causative  factore  fraunuUian,  exposure  (o  rold,  infectious 
diseaseg,  and  injlammaiion  of  af}jacei\t  organn  are  mcDtioned. 

Acute  7iiediaMinifin  is  attended  with  septic  maiilfeiitations {ch\[\s, 
fever).  The  patients  freqneotly  complain  of  a  sense  of  pressure 
and  pain  beneath  the  stcmuiu,  and  not  rarely  also  of  difficulty  in 
BWallowtng.  The  skin  over  the  utemnm  exhibits  redness  and 
inflammatory  collateral  edema.  Should  a  mediastinal  abscess 
develop,  dulness  over  the  manubrium  sterol  appears  if  the  accu- 
mulation of  pus  is  situated  in  the  anterior  mediastinal  space. 
Rupture  of  the  pus  may  take  place  internally  or  externallv,  and 
in  the  latter  event  the  pna  may  find  its  way  beneath  the  skin  of 
the  neck  or  to  some  remote  point  in  consequence  of  biirroiving. 
At  times  large  blood -ves.sels  are  eroded  by  the  suppurative  pro- 
cess, and  fatal  hemorrhage  results. 

The  diagnosis  often  remains  doubtful  during  life.  In  the 
first  place,  antiphlogistics  (ice-bag,  leeches,  iuunctlous  of  mercu- 
rial omtment)  will  be  employed,  and  if  the  pus  be  not  too  deeply 
situated  incision  may  be  practised. 

The  dangers  of  chronic  medlaHtiniils  consist  principally  in  io- 
volvement,  distortion,  and  angulation  of  large  vessels  or  the 
esophagus  or  bronchial  tubes.  At  times  they  give  rise  to  paral- 
ysis of  the  recurrent  laryngeal  nerve. 

Treatment  is  futile' 


INTERSTmAL  MEDIASTINAL  EMPHYSEMA. 

Accumulation  of  gas  in  the  connective  tismie  of  the  medimdinal 
space  may  result  from  rupture  of  air-containing  organs  (lung, 
esophagus,  stomach,  intestine)  into  the  mediastinum.  It  occurs 
freonently  in  association  with  interstitial  emphysema  of  the  lungs, 
and  is  then  dependent  upon  the  same  causes.  The  princl^ 
manifestations  include  a  clear  percussinn-note  over  the  sternum, 
displaeenient  of  the  heart  outward  toward  the  left,  and  of  the 
liver  downward,  and  crepitating  and  clacking  rfiles  with  the 
movements  of  the  heart.  There  may  be  dyspnea  an<!  a  sense 
of  y»prcssion. 

The  treatment  h  piindy  symptomatic. 
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PART  III. 

DISEASES   OF   THE   DIGESTIVE 
ORGANS. 

I.  DISEASES  OF  THE  MOUTH. 

CATARRHAL  STOMATTTIS. 
Htiology. — Like  iniiiit  catarrlial  ciimtUiini.-s  ol'  nuipmis  inem- 
bratir^,  catarrh  of  tlie  miieuiis  iiu'iiil>raii<.'  of  tin'  inoiitli  may  be 
duv  to  mechanical,  thermic,  toxic,  or  infections  cjniscs.  It  may,  in 
addition,  result  from  the  extension  of  adjacent  inflamnmtion. 
Aniung  mrchanieal  eUoloffic  fndore  the  sharp  edges  of  teeth  may 
be  especially  mentioned.  Thermif.  injwmtn  agencies  include 
fruriM  rfw  to  hot  articles  of  food.  Toxic  riomrifilis  occurs  not  only 
in  the  sequence  of  ingestion  of  corrosive  acids,  alkalies,  and  other 
poiauns,  nut  also  in  drinkers  and  sraokers  from  the  irritation 
caused  by  alcohol  and  tobacco.  Catarrhal  stoniiuitis  occurs  in 
infanlfi  if  the  mouth  is  not  cleansed  or  is  but  imperfectly  cleansed 
of  remnants  of  milk,  the  fermentation  of  which  then  gives  rise  to 
irritation  of  the  mucous  membrane;  or  if  the  cleansing  of  the 
month  is  cffectod  by  means  of  coarse  cloths  and  \\'tth  ton  much 
vigor.  Under  the  conditions  last  named  mechanical  irritation  of 
the  mucous  membrane  of  the  mouth  also  takes  place.  At  times 
(«tarrhal  stomatitis  arises  after  the  internal  or  external  emplny- 
ment  of  certain  medicaments,  as,  for  instance,  potassium  iodid  or 
bmmid,  arsenic,  and  mercury.  Infectious  calnn-hat  domatilln  is 
frequently  of  secondary  origin,  and  develops  in  the  course  of 
other  infectious  diseases  (typhoid  fever,  measles,  scarlet  fever, 
small-pox,  eyphilisV  Little  is  known  with  regard  to  primary 
infe<rtiou8  catarrhal  stomatitis.  It  may  arise,  for  instance,  by 
inocnlatton  of  gonococci  upon  the  mucous  membrane  of  the 
mouth.  SinmaiUis  nrimng  by  extension  from  adjacent  disease 
occurs  with  especial  frequency  in  the  sequence  of  diseases  of  the 
teeth.  In  infants  it  accompanies  the  irruption  of  the  teeth. 
Catarrhal  conditions  of  the  nares,  the  pharynx,  and  especially 
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the  stomach,  frequently  give   rise  to  secondary  catarrh  of  the 
mucous  membrane  of  the  mouth. 

Symptoms,  Anatomic  Alterations,  Diagnosis,  and 
Prognosis. — In  accordance  with  the  course  of  the  disease  a 
distinction  should  be  made  between  aeuie  and  chronic  catarrh^d 
stomatitw.  The  latter  occurs  especially  in  drinkers  and  smokers. 
At  times  the  condition  is  circuviseribedy  at  other  times  diffuse. 

Acute  catarrhal  stomatitis  is  characterized  by  redness,  swelling, 
and  increased  heat  of  the  diseased  parts.  At  times  the  lymph- 
follicles  of  the  mucous  membrane  are  greatly  swollen,  and  super- 
ficial loss  of  tissue  may  take  place.  The  patients  complain  prin- 
cipally of  a  sense  of  burning  and  even  of  pain  in  the  mouth,  and 
infants  frequently  dig  their  fingers  into  the  mouth.  The  latter 
also  not  rarely  cease  nursing  in  the  midst  of  the  act,  or  they  refuse 
nourishment  altogether  on  account  of  the  pain.  The  secretion  of 
saliva  is  increased  in  consequen(?e  of  reflex  irritation.  In  children 
the  saliva  usually  pours  out  of  the  mouth,  often  irritating  the 
external  integument  and  giving  rise  to  linear  redness  correspond- 
ing to  the  course  followed  by  the  secretion.  In  adults,  on  the 
other  hand,  there  is  increased  frequency  in  the  act  of  swallowing. 
The  tongue,  as  a  rule,  presents  a  grayish  or  yellowish,  even  a 
brownish  coating,  consisting  of  remnants  of  food,  desquamated 
and  fattily  degenerated  epithelial  cells,  bacteria,  especially  lepto- 
thrix-threads,  but  containing  at  times  also  cholesterin-plates  and 
lime-erystals.  At  the  margins  of  the  tongue  and  also  upon  the 
mucous  membrane  of  the  cheeks  the  impressions  of  the  teeth  are 
visible  in  the  form  of  grooved  depressions.  Often  a  disagreeable, 
fetid  odor  emanates  from  the  mouth.  Frequently  complaint  is 
made  also  of  a  disagreeable  and  pasty  taste.  At  times  there  is 
increased  thirst.  Elevation  of  temperature  occurs  now  and  then 
in  infants.  The  disease  often  terminates  within  a  few  da  vs.  and 
is  unattended  with  serious  sequelre. 

In  cases  of  chronic  catdrrhal  f<foinatitls  also  the  mucous  mem- 
brane presents  an  altered,  and  usually  a  brownish-red  color. 
Often  the  e])itheliuui  is  tliic^kened  and  turbid,  so  tliat  grayish- 
white  sj)ots  form.  At  times  j)ainful  fissures  occur  in  the  mucous 
membrane,  but  apart  from  these  a  sense  of  burning  and  of  sore- 
ness in  the  mouth  is  often  eoni])laiued  of.  Alcoholics  and  smokers 
not  rarely  suffer  from  chronic  catarrhal  stomatitis  throughout  life, 
but  tlie  disorder  is  (juit(»  a  harmless  one. 

Treatment. — The  first  indication  is  the  removal  of  the  causa- 
tive factors,  causal  treatment,  and  in  addition  the  mouth  should 
be  rinsed  after  each  meal  with  potassium  chlorate  (5.0:200).  In 
infants  the  mouth  should  be  carefully  cleansed  after  each  meal 
with  the  solution  named  by  means  of  a  bit  of  linen.  Applica- 
tions of  mercuric  chlorid  (0.5  :  50)  or  argentic  nitrate  (1.0  :  50)  hav* 
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ULCERATIVE  STOMATITIS* 
SjrmptomSy  Anatomic    Alterations,  Diagnosis,  and 

Prognosis* — Ulcerative  stomatitis  is  characterized  by  gangren- 
ous destruction  of  the  raucous  merabrane  of  the  mouth,  especially 
that  of  the  gums.     The  difsease  begins  as  a  rule  with  marked  red- 
ness and  swelling  of  the  gums.     Most  frequently  the  gums  of  the 
lower  jaw,  especially  around  the  left  incisor  tooth,  are  firet  affected. 
The  gums  are  unusually  soft,  and  bleed  readily  on  the  slightest 
touch.     Eventually  they  are  transformed  into  a  necrotic  brownish 
or  blackish  mass,  which  on  microscopic  examination  is  found  to 
contain  round  cells,  red  blood-corpuscles,  at  times  alga;  and  infu- 
soria, but  especially  innumerable  bacteria.     At  times  the  gums, 
are  so  completely  destroyed  that  the  teeth  are  loosened,  and  can 
be  removed  with  the  fingers  without  difficulty  and  without  pain. 
The  disease  of  the  gums  appears  only  in  such  situations  where 
there  are  teeth.     If  any  teeth  are  absent,  the  gums  in  those  situa- 
tions escape.     Edentulous  infants  are  not  attacked  by  ulcerative 
stomatitis. 

The  patients  complain  of  pain  in  the  mouth,  which  is  increased 
especially  on  the  ingestion  of  food.  The  secretion  of  saliva  is 
increased  by  reflex  irritation.  The  saliva  flows  from  the  mouth, 
is  often  streaked  with  blood,  and  gives  off  a  disagreeable  odor. 
The  skin  of  the  chin  is  frequently  reddened  in  streaks  by  the 
saliva  and  slightly  inflamed.  The  sleep  is  often  disturbed  in  con- 
sequence of  the  excessive  flow  of  saliva,  which  may  enter  the 
larynx  or  be  discharged  upon  the  pillow.  Patients  usually  exhale 
a  horribly  offensive  odor  from  the  mouth,  which  permeates  the  air 
of  the  room  within  a  short  time,  and  becomes  evident  even  to  the 
patient,  causing  a  distaste  for  food  and  drink.  Usually  adjacent 
lymph-glands,  particularly  the  sul>maxillary,  un(Ier<ro  inflammatory 
swelling.  The  patients  not  rarely  acquire  within  a  remarkably 
short  time  a  grayish,  almost  cachectic  appearance,  and  they  suffer 
from  unusual  languor.  The  bodily  temperature  generally  remains 
unaltered. 

The  disease  almost  always  teruii nates  in  recovery,  although  a 
patient  under  my  observation  died  in  consequence  of  septicemia. 
A  distinction  has  been  made  between  a cufe  and  chronic  ulccratirc 
^nuititisy  accordingly  as  the  disease  terminates  within  one  or  two 
^e^ks  or  after  the  lapse  of  several  months.  In  the  al)senee  of 
soiBcient  care  in  treatment  adhcHions  mav  form  Ix^tween  <)p])()sed 
ulcerated  surfaces — as,  for  instance,  between  the  mucous  membrane 
of  the  cheek  and  the  border  of  the  tongue — and  whieh  often  can 
1* removed  only  with  difficulty  by  ojKTdtive  means.  At  times  the 
'^Wmsis  extends  to  the  Imcer  jnn\ 

Btiolog^r. — A  distinction  should  be  made  between  iiffectiouii 
ulcer  ititi^i.     The  infcctidws  variety  often  occurs 
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endemically,  as,  for  instance,  in  barracks,  jails,  orphan-asylums, 
boarding-schools.  Over-crowded,  poorly  ventilated,  and  damp 
dwellings  favor  its  development,  as  do  likewise  deficiency  of  food 
and  neglect  in  the  care  of  the  mouth.  The  conditions  named 
render  it  explicable  that  the  disease  has  been  encountered  almost 
exclusively  among  the  poorer  classes.  Ulcerative  stomatitis  is 
observer!  most  commonly  in  children.  Anemic,  rachitic,  scrofu- 
lous, and  otherwise  debilitated  children  display  a  marked  predis- 
position to  the  disease.  The  disorder  occurs  most  commonly  in  the 
summer  monihi. 

Specific  bacteria  are  as  yet  unknown  in  the  etiology  of  nilcerative  stoma- 
titis.  The  Staphylococcus  pyogenes  aureus  has  been  obtained  from  the 
necrotic  tissue. 

Toxic  xdc€i*ative  stomatitis  may  be  induced  by  mercurial  prepa- 
rations, either  because  those  have  been  employed  in  excessive 
doses  or  because  the  individuals  are  unduly  susceptible  to  the 
action  of  mercury. 

Treatment, — Causal  treatment  will  require  the  withdrawal 
of  mercurial  preparations,  the  provision  of  healthy  dwellings,  and 
food  sufficient  in  amount  and  variety.  Ssrmptomatically,  irrigation 
of  the  mouth  after  each  meal  with  potassium  chlorate  (5.0  :  200) 
may  be  recommended.  The  food  should  consist  especially  of  milk, 
weak  wine,  beer,  broth,  cocoa,  coffee  with  milk  and  eggs.  Hot  and 
solid  articles  of  food  should  be  avoided  on  account  of  the  pain  in 
the  mouth. 

APHTHOUS  STOMATmS- 
Symptoms,   Anatomic    Alterations,   Diagnosis,  and 

Prognosis. — AphthcT  a}>pear  as  yellowish  or  whitish  depositi 
upon  the  nujcous  membrane  of  the  mouth,  which  are  surrounded 
by  a  red  hyperemic  zone,  and  in  contradistinction  from  masses  of 
casein  or  of  tlirnsh  cannot  be  detached  with  the  finger.  They 
occur  with  espcrial  constancy  n|)on  the  anterior  aspect  of  the 
tonirno,  and  uj)on  tlic  lino  of  reflection  from  the  gums  to  the 
nnicons  nu  inbraui^  of  the  lips.  Their  average  size  is  between  that 
of  a  hMitil  and  that  of  a  pea.  They  are  at  times  roundish  in 
shape,  but  bv  coah'sccMice  they  may  acquire  an  irregular  sha})e. 
Their  number  is  subject  to  wide  variations. 

The  patients  eoniplain  of  a  sense  of  huming,  and  even  of  |)ain 
in  the  month.  Infants.  tiuTefore,  often  suddenly  cease  nursing,  or 
altoir<'ther  refuse  nourishment.  There  is  usually  increased  secre- 
tion  of  saliva  from  reflex  irritation.  The  general  condition,  as  a 
rule,  (whihits  no  alteration.  In  the  course  of  a  few  days  the  spots 
disapjK'ar,  becomini^  smaller  and  smaller  by  absorption  or  by  curl- 
inn:  uj)  at  the  maririns.  then  hecominir  detached  and  exfoliated,  and 
leaving  a  shallow  ulcer,  which  within  a  short  time  becomes  covered 
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with  epithelium,  and  heals  without  loss  of  structure.  The  disorder 
usually  lasts  from  one  to  two  weeks ;  at  times,  in  consequence  of 
repeated  relapses,  somewhat  longer.  It  is  unattended  with  danger. 
At  times  there  may  be  retention  of  saliva  in  the  salivary  glands  if 
aphthae  develop  at  the  orifice  of  a  salivary  duct  and  cause  obstruc- 
tion. Exceptionally  acute  nephritis  has  been  observed  in  the 
sequence  of  aphthous  stomatitis. 

ificroscopic  examination  of  the  spots  discloses  the  presence  of  fibrin 
admixed  witli  a  small  number  of  round  cells  and  bacteria  (Staphylococcus 
pyogenes  albus  and  aureus,  the  pneumococcus  of  Friedlander,  tne  diplo- 
coccus  of  Stooss).  It  is  assumed  that  aphthous  stomatitis  is  an  infectious 
disease,  and  that  bacteria  cause  coagulation-necrosis  of  the  epithelial  cells 
of  the  buccal  mucous  membrane,  so  that  fibrinous  coagulation  can  take 
place  in  the  exudate.  The  deeper  layers  of  the  mucous  membrane  are  not 
involved  in  the  inflammatory  process. 

Btiology. — Like  mo.st  varieties  of  inflammation  of  the  mouth, 
aphthous  stomatitis  occurs  with  especial  frequency  in  chiidreu,  par- 
ticularly anemic,  rac^hitic,  and  scrofulous  children.  Any  irritation 
i)f  the  buccal  mucous  membrane  may  be  followed  by  the  develop- 
ment of  aphthous  stomatitis.  In  infant*  it  is  observed  in  associa- 
tion with  the  irruption  of  the  teeth,  with  uncleanliness  of  the  mouth, 
and  with  irritation  of  the  buccal  mucous  membrane  from  improper 
cleansing  of  the  mouth.  Aphthous  stomatitis  may  be  associated 
with  the  most  varied  diseases  of  the  mouth  (catarrhal  stomatitis, 
ulcerative  stomatitis,  thrush).  It  may  result  also  from  the  irrita- 
tion excited  by  sharp  projections  of  teeth.  In  women  the  disease 
sometimes  appears  at  the  menstrual  period  or  during  pregnancy  or 
dictation.  At  times  it  appears  in  the  course  of  infectious  diseases 
(typhoid  fever,  pneumonia,  pulmonary  tuberculosis,  diphtheria). 
Occasionally  aphthous  stomatitis  occurs  qjidcmica/li/j  particularly 
'n  the  summer  months,  and  instances  of  contagion  may  also  be 
observed. 

Treatment. — In  the  first  place,  all  ol)vi()us  causes  should  be 
removed — causal  treatment.  In  addition  the  mouth  should  be 
rinsed  after  each  meal  with  potassium  chlorate  (5.0  :  200)  or,  in 
tliecase  of  small  children,  brushed  or  carefully  swabbed. 

THRUSH  (STOMATITIS  OIDICA). 
SymptotnSy   Anatomic   Alterations,    Diag^nosis,    and 

Prognosis. — Thrush  is  attended  with  the  formation  of  whitish  or 
yellowish  deposits  upon  the  mucous  m(»mbraucof  the  mouth,  wliich 
^be  readily  detached  with  the  finger  or  a  liard  ol)j('ct.  Miero- 
^pic  examination  discloses  the  presence  of  a  readily  reeoirni/(Ml 
'wcterium.  The  thrush-fungus,  (/Idium  albican.^,  belouirin^  to  the 
hudding  fungi,  forms  in  part  septate  thallus-tilanieut^s,  in  part 
J^Mindish  or  elongated  spores  (Fi^.  25).  The  tij)  and  niaririus  of 
^e  tongue  are  as  a  rule  attacked  first,  although  the  proliferation 
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in  those  witli  gastric  disorders.  Men  are  most  commoDly  attacked, 
as  may  be  readily  understood  from  the  nature  of  the  causative 
factors.  Often  the  disorder  gives  rise  to  no  symptoms  and  is  dis- 
covered purely  by  accident ;  m  other  instances  complaint  is  made 
of  soreness,  burning,  or  pain  in  the  mouth  and  of  impairment  of 
taste.  Frequently  the  patients  exhibit  a  hypochondriacal  tendency, 
and  are  harassed  by  a  fear  that  they  are  suffering  from  an  incurable 
disease  of  the  stomach  or  from  syphilis. 

Tlie  prognosis,  however,  should  be  cautious,  as  epithelioma 
has  not  rarely  been  observed  to  arise  from  leukoplakia. 

The  treatment  consists,  first,  in  the  removal  of  causative 
influences.  In  cases  of  syphilis  iodin  should  be  administered 
internally  and  applied  topically.  Sufferers  from  gastric  disease 
at  times  obtain  relief,  and  are  even  cured,  by  courses  of  treatment 
at  Carlsbad  or  Vichy.  Among  xnedicamentB  arsenic  has  been 
employed : 

K   Solution  of  potassium  arsenite, 

Bitter-almond  water,  each,  5.0  (75  minims). — ^M. 

Dose :  10  drops  thrice  daily  after  meals. 

In  addition  cauterization  with  lactic  acid  or  chromic  acid,  topical 
applications  of  mercuric  chlorid,  argentic  nitrate,  tincture  of 
ioilin,  or  papayotin,  and  the  gjilvanocautery  have  been  recom- 
mended. 

1.  Geoijraphical  tongue  is  the  name  that  has  been  given  to  an  irregu- 
larly shaped  collection  of  often  confluent  red  spots  upon  the  tongue  lying  below 
the  level  of  tiie  unchanged  adjacent  surface.  Microscopic  examination  dis- 
closes in  these  situations  desquamation  of  the  uppermost  layer  of  epithelial 
cells,  round-cell  accumulation  among  the  remaining  epithelial  cells  and  in 
the  papillary  body,  and  a  coagulated  albuminous  exudate  in  place  of  the 
desquamated  epithelium.  The  disetise  either  has  been  unattended  with 
symptoms  or  has  caused  a  sense  of  burning  in  the  mouth.  It  has  proved 
most  obstinate  and  chronic,  although  the  spots  varied  in  shape  from  day  to 
day.  The  disease  attacks  chiiiiren  most  commonly,  particularly  anemic, 
scrofulous,  and  rachitic  children. 

2.  Iilacl\  hairy  tongue  is  characterized  by  a  blackish  discoloration  of 
the  tongue.  FrtM]uenlly  the  tongue  presents  also  a  felt-like  roughness  and 
multiple  nodules.  The  condition  is  aependent  especially  upon  hyperkera- 
tosis of  the  epithelial  ct^lls  of  the  tiliform  papillae,  the  epitnelial  cells  con- 
taining black  and  bnnvnish  nignient-granules.  Such  fungous  formations 
as  may  be  t'omul  are  acoiileiital  contaminations  that  have  nothing  to  do  with 
the  black  piginontation>.  The  <M>ndition.  which  is  often  unattended  with 
symptoms,  or  at  most  givt^  rise  to  a  sense  of  burning  in  the  mouth,  occurs 
ospivially  in  nervous,  di  biliiateil  patients  and  those  suffering  from  gastric 
disonlers.  anil  it  "^m  only  be  eorreetetl  by  mechanical  removal  and  cauteriza- 
tion o(  the  hyperplastic  epithelial  >trneturt^. 

PTYAUSM   (SALIVATION)- 

Symptoms,  Diagfnosis,  and  Prognosis. — Ptj-alism  con- 
sists in  increased  secretion  of  saliva,  ><>  that  either  the  patients  are 
i\mu|v1Kh1  to  swallow  the  s:\liva  friH^nontly  or  the  mouth  is  kept 
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open  and  the  saliva  escapes,  and  must  be  received  into  a  pocket- 
handkerchief  or  a  receptacle  of  some  kind.  Often  the  integument 
of  the  chin  is  irritated  by  the  discharge,  and  it  is  actively  red- 
dened, and  slightly  inflamed. 

It  should  be  noted  that  the  escape  of  saliva  is  not  a  result  of  paralysis 
of  swallmcing  (bulbar  palsy).  Earlier  physicians  designated  this  condition 
faUe  ptyalism. 

The  collected  saliva  usually  appears  turbid,  as  it  contains  epi- 
thelial cells  and  remnants  of  food.  Occasionally  it  yields  an  acid 
reaction,  and  at  times  potassium  rhodanate  and  ptyalin  are  absent. 
The  patients  suffer  most  from  the  distress  due  to  efforts  at  swal- 
lowing or  in  consequence  of  disturbed  sleep.  iSome  complain  of  a 
drawing  sensation  in  the  region  of  the  parotid  glands,  and  even 
of  increased  warmth  and  tension  in  the  same  situation.  The 
amount  of  urine  may  be  diminished.  In  ptyalism  of  parox- 
ysmal occurrence  I  have  observed  the  amounts  of  urine  and  saliva 
to  van'  reciprocally.  The  duration  of  the  disease  is  variable.  At 
times  ptyalism  is  a  disorder  of  a  few  hours  or  weeks,  while  at 
other  times  it  may  extend  over  years.  In  cases  of  chronic  ptyal- 
ism progressive  pallor  and  emaciation  develop,  because  the  large 
amounts  of  saliva  swallowed  interfere  with  gastric  digestion. 
Ptyalism  cannot  be  considered  a  disease  directly  dangerous  to  life, 
hut  the  likelihood  of  cure  depends  upon  the  curability  of  the 
causative  disonler. 

Btiology. — Salivation  results  most  frequently  from  reflex  irri- 
tation of  the  salivary  nerves;  much  less  commonly  there  is  irrita- 
tion of  the  salivary  centers  of  the  cerebrum  or  the  medulla  oblongata, 
as,  for  instance,  in  consequence  of  central  hemorrhage,  softening, 
or  new-growth.  Ptyalism  occurs  also  in  the  insane  and  the  hys- 
t<?rical.  The  influence  of  the  cerebrum  upon  tlie  secretion  of 
saliva  is  recognizable  from  the  fact  that  tlie  thought  or  the  seeing 
of  food  causes  an  accumulation  of  water  in  the  mouth,  thus  an 
wcrea.sed  secretion  of  saliva.  In  conseqiionee  of  reflex  irritation 
ptyalism  occurs  in  association  with  most  diseases  of  the  mouth  and 
teeth.  The  irruption  of  the  teeth  also  is  usually  attended  with 
increase  in  the  secretion  of  saliva.  Ptyalism  often  occurs  in  con- 
nation  with  diseases  of  the  stomach  and  bowel,  as,  for  instance, 
chronic  gastric  catarrh  and  the  presence  of  tapeworm  in  the 
intestine.  Diseases  of  the  liver,  kidneys,  and  pancreas  also  are  not 
Rirely  attended  with  ptyalism.  Frequently  the  reflex  irritation 
^nianates  from  the  sexual  organs.  It  is  well  known  that  ptyalism 
Hot  rarely  occurs  during  pregnancy.  In  some  jhtsous  an  excessive 
secretion  of  saliva  occurs  before  and  during  coitus.  Sensory  irrita- 
^  is  at  times  attended  with  ptyalism,  as,  for  instance,  tickling 
of  the  skin  or  the  hearing  of  shrill  notes.  Occasionally  inflam- 
■*tioa  of  the  salivary  glands  themselves  may  l>o  followed  by 
P^lism,  but  the  opposite   condition    may  likewise  occur.     At 
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in  those  with  gastric  disorders.  Men  are  most  commonly  attacked, 
as  may  be  readily  understood  from  the  nature  of  the  causative 
factors.  Often  the  disorder  gives  rise  to  no  symptoms  and  is  dis- 
covered purely  by  accident ;  in  other  instances  complaint  is  made 
of  soreness,  burning,  or  pain  in  the  mouth  and  of  impairment  of 
taste.  Frequently  the  patients  exhibit  a  hypochondriacal  tendency, 
and  are  harassed  by  a  fear  that  they  are  suffering  from  an  incurable 
disease  of  the  stomach  or  from  syphilis. 

The  prognosis,  however,  should  be  cautious,  as  epithelioma 
has  not  rarely  been  observed  to  arise  from  leukoplakia. 

The  treatment  consists,  first,  in  the  removal  of  causative 
influences.  In  cases  of  syphilis  iodin  should  be  administered 
internally  and  applied  topically.  Sufferers  from  gastric  disease 
at  times  obtain  relief,  and  are  even  cured,  by  courses  of  treatment 
at  Carlsbad  or  Vichy.  Among  xnedicamentB  arsenic  has  been 
employed : 

K   Solution  of  potassium  arsenite, 

Bitter-almond  water,  each,  5.0  (75  minims). — M. 

Dose:  10  drops  thrice  daily  after  meals. 

In  addition  cauterization  with  lactic  acid  or  chromic  acid,  topical 
applications  of  mercuric  chlorid,  argentic  nitrate,  tincture  of 
iodin,  or  papayotin,  and  the  galvanocautery  have  been  recom- 
mended. 

1.  Geographical  tongue  is  the  name  that  has  been  given  to  an  irregu- 
larly shaped  collection  of  often  confluent  redaipoh  upon  the  tongue  lying  below 
the  level  of  the  unchanged  adjacent  surface.  Microscopic  examination  dis- 
closes in  these  situations  desquamation  of  the  uppermost  layer  of  epithelial 
cells,  round-cell  accumulation  among  the  remaining  epithelial  cells  and  in 
the  papillary  body,  and  a  coagulated  albuminous  exudate  in  place  of  the 
desquamated  epithelium.  The  disease  either  has  been  unattended  with 
symptoms  or  has  caused  a  sense  of  burning  in  the  mouth.  It  has  proved 
most  obstinate  and  chronic,  although  the  spots  varied  in  shape  from  day  to 
day.  The  disease  attacks  children  most  commonly,  particularly  anemic, 
scrofulous,  and  rachitic  children. 

2.  Blacky  hairy  tongue  is  characterized  by  a  blackish  discoloration  of 
the  tongue.  Frequently  the  tongue  presents  also  a  felt-like  roughness  and 
multiple  nodules.  The  condition  is  dependent  especially  upon  hyperkera- 
tosis of  the  epithelial  cells  of  tiie  filiform  papillae,  the  e'pittielial  cells  con- 
taining black  and  brownish  pigment -granules.  Such  fungous  formations 
as  may  be  found  are  accidental  contaminations  that  have  nothing  to  do  with 
the  black  pigmentations.  The  condition,  which  is  often  unattended  with 
symptoms,  or  at  most  gives  rise  to  a  sense  of  burning  in  the  mouth,  occurs 
especially  in  nervous,  debilitated  patients  and  those  suffering  from  gastric 
disorders,  and  it  can  onlv  be  corrected  bv  mechanical  removal  and  cauteriza- 
tion  of  the  hyperplastic  epithelial  structures. 

PTYALISM   (SALIVATION)- 

Symptoms,  Diagnosis,  and  Prognosis. — Ptyalism  con- 
sists in  increased  secretion  of  saliva,  so  that  either  the  patientR  are 
compelled  to  swallow  the  saliva  froqiiently  or  the  month  is  kej 
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open  and  the  saliva  escapes,  and  must  be  received  into  a  pocket- 
handkerchief  or  a  receptacle  of  some  kind.  Often  the  integument 
of  the  chin  is  irritated  by  the  discharge,  and  it  is  actively  red- 
dened, and  slightly  inflamed. 

It  should  be  noted  that  the  escape  of  saliva  is  not  a  result  of  paralysis 
of  swallowing  (bulbar  palsy).  Earlier  physicians  designated  this  condition 
jolse  ptyalism. 

The  collected  saliva  usually  appears  turbid,  as  it  contains  epi- 
thelial cells  and  remnants  of  foou.     Occasionally  it  yields  an  acid 
reaction,  and  at  times  potassium  rhodanate  and  ptyalin  are  absent. 
The  patients  suffer  most  from  the  distress  due  to  efforts  at  swal- 
lowing or  in  consequence  of  disturbed  sleep.     Some  complain  of  a 
drawing  sensation  in  the  region  of  the  parotid  glands,  and  even 
of  increased  warmth  and  tension    in   the  same   situation.     The 
amount   of  urine   may  be  diminished.     In   ptyalism  of  parox- 
ysmal occurrence  I  have  observed  the  amounts  of  urine  and  saliva 
to  var}'  reciprocally.     The  duration  of  the  disease  is  variable.     At 
times  ptyalism  is  a  disorder  of  a  few  hours  or  weeks,  while  at 
other  times  it  may  extend  over  years.     In  cases  of  chronic  ptyal- 
ism progressive  pallor  and  emaciation  develop,  because  the  large 
amounts   of  saliva   swallowed   interfere    with   gastric   digestion. 
Ptyalism  cannot  be  considered  a  disease  directly  dangerous  to  life, 
hut  the  likelihood  of  cure  depends  upon  the   curability  of  the 
causative  disonler. 

Btiology. — Salivation  results  most  frequently  from  reflex  irri- 
gation of  the  salivary  nerves;  much  less  commonly  there  is  irrita- 
^n  of  the  salivary  centers  of  the  cerebrum  or  the  medulla  oblongata, 
^,  for  instance,  in  consequence  of  central  hemorrhage,  softening, 
or  new-erowth.     Ptvalism  occurs  also  in  tlie  insane  and  the  hvs- 
^ncal.     The  influence  of  the  cerebrum  upon   the  secretion  of 
saliva  is  recognizable  from  the  fact  that  tlie  thought  or  the  seeing 
of  food  causes  an  accumulation  of  water  in  tlie  mouth,  thus  an 
increased  secretion  of  saliva.     In  conscfjuenee  of  reflex  irritation 
ptyalism  occurs  in  association  with  most  diseases  of  the  mouth  and 
l^th.    The  irruption  of  the  teeth  also  is  usually  attended  with 
increase  in  the  secretion  of  saliva.     Ptyalism  often  occurs  in  con- 
^^tion  with  diseases  of  the  stomach  and  bowel,  as,  for  instance, 
chronic  gastric   catarrh  and   the    presence  of  ta]>eworm    in   the 
intestine.     Diseases  of  the  liver,  kicUieys,  and  pancreas  also  are  not 
Rirely  attended  with  ptyalism.     Frequently  the  reflex  irritation 
^ii^anates  from  the  sexual  organs.     It  is  well  known  that  ptyalism 
iM>t  rarely  occurs  during  pregnancy.     In  some  jxTsons  an  excessive 
secretion  of  saliva  occurs  before  and  during  coitus.     Sensory  irrita- 
I       tt(m  is  at  times  attended  with  ptyalism,  as,  for  instance,  tickling 
I      of  the  skin  or  the  hearing  of  shrill  notes.     Ocoasionallv  inflam- 
natum  of  the  salivary  glands  themselves  may  ho   followed  by 
''*i«li8m,  but  the  opposite   condition    mav  likewise  occur.     At 
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times  it  is  impossible  to  elicit  any  cause  for  the  ptyalism,  and 
under  such  circumstances  the  condition  has  been  designated  tdio- 
pcUhic  cw  pHmary  ptyalimn. 

Salivation  may  be  excited  intentionally  by  means  of  yarious  medica- 
ments, particularly  jaborandi- leaves  and  tneir  alkaloid,  pilocarpin  hydro- 
chlorate. 

Treatment. — In  order  to  suppress  systematically  an  increased 
secretion  of  saliva  there  is  but  one  trustworthy  remedy,  namely, 
atropin  sulphate,  which  may  be  injected  subcutaneously  or  be 
administered  internallv : 

H     Atronin  sulphate,  0.01  (J  grain) ; 

Distilled  water,  10.0  (2i  fluidrams).— M. 

Dose :  From  0.25  to  0.5  (4  to  8  minims),  subcutaneously  once  or 
twice  daily. 

Or, 

H      Atnmin  sulphate,  0.005  (^  grain) ; 

ri)W(lortHl  althea-root,  sufficient  to  make  10  pills. 

l><>so :  From  1  to  3  pills  daily. 

In  addition  causal  treatment  should  be  pursued,  and  the  causes  of 
tho  sjdivation  should  bo  removed. 

All  unoonnnon  disonso  is  fibrinotis  sia/odochitu.  This  affection  is  attended 
with  tho  formation  of  i\  tibrinous  exudate  and  of  coagula  in  the  excretory 
duots  ot*  j»  nmnbor  ot'  salivary  glands,  so  that  the  discharge  of  saliva  is  pre- 
vontiHl.  and  a  sonso  ot'  tonsion  and  swelling  in  the  neighborhood  of  the 
atUvtinl  irlands  dovolop.  At  times  the  disease  occure  paroxysmally.  Cure 
can  Im'  otVivti\l  oi\ly  bv  mechanical  means,  attempts  being  made  to  expel 
tho  i>vHjrula  by  prx^<urx\ 


II.    niSF'VSHS  OF  THE  PHARYNX  AND  THE  SOFT 

PALATE 


C\TARRH  OF  THE  PHARYNX  AND  THE  SOFT  PAL- 
All?  vCATARRFUL  PHARYNOTB  AND  AN(HNA). 

VtuvK'^liy.     V  "       '.v.:  TA    xnt^.v^^^^^   in   the  $oft   palate  are 
v\v^    ;.,x^       .;   \     ,vv     .v.     ^"  -x^N,y  u  rtc  *  ?^«?^  of  i»nstrietion 

V    ,  ,  .  V   ,  --*    ,^ .   s--       V  v:^>5;:xnk«n  >1kmiM  be  made 

iv  ,^*,\  •     .  .  —    .     V   'f$f  t«ii?ni'iitr  and  foft 

l>^r>^^v  lAitx^ttv    lt>^^iiJa:x'Ju   trrt^tUMOL 

^  ;    ^    .\  '^.>>.  XT  r^rtihr  «Htri^r,  and  is 
'   ^      '  '      ^  >^v^  .^-ii-^       Wbeii  prima r\' it 


• 

^.   vv     ^  ^x    ^    y>  .  vx .  .  »,:^  .^rs^^-tSE^^f^v amons;  which 
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may  be  mentioned  scarlet  fever,  measles,  syphilis,  typhoid  fever, 

erysipelas,  and  small-pox.    Primary  infectious  inflammation  of  the 

pharynx  and  the  soft  palate  was  formerly  attributed  to  exposure  to 

cold,  and  it  was  therefore  designated  rheumatic  (refrigeratory),  but 

at  present  the  tendency  is  correctly  to  believe  that  the  inflammation 

is  not  excited  by  the  cold  alone,  but  that  this,  by  causing  changes 

in  the  circulation,  diminishes  the  resistance  of  the  tissues  to  the 

invasion  of  low  forms  of  organisms,  and  thereby  favors  infection. 

Recent  bacteriologic  investigations  have  shown  that  various  bacteria 

are  capable  of  exciting  inflammation  of  the  soft  palate ;  for  instance, 

the  Streptococcus  pyogenes,  the  Staphylococcus  pyogenes,  the  pneu- 

moniacocci    of   Frankel,  the    pneumococci    of    Friedlander,    and 

others.     Experience    has   shown  that  the  tendency  to  infectious 

anijina  is  most  irregularly  distributed.     Anemic,  debilitated,  and 

delicate  persons  as  well  as  rachitic  and  scrofulous  individuals,  are 

attacked  by  infectious  angina  with  es|X'cial  frequency.      Chronic 

hjipertrophy  of  the  tonriis  likewise  favors  the  development  of  the 

disease.     The  affection  occurs  most  frequently  in  childhood,  and  it 

is  recojrnized  that  those  who  have  recovered  from  an  attack  of  in- 

lectious  angina  often  suffer  several  times  during  the  remainder  of 

life  from  the  same  disease.     Not  rarely  it  occurs  in  epidemic  dis- 

trihution,  or  in  institutions  with  many  inmates  endemics  appear 

frf)m  time  to  time.     Meteorologic  influences  are  of  im|x>rtance  in 

this  connection,  as  the  disease  occurs  with  especial  frequency  and 

18  widely  distributed  with  sudden  changes  in  the  weather. 

The  chemic  irritants  that  give  rise  to  angina  include,  in  addition 
to  actual  caustics  (acids,  alkalies,  mercuric  chlorid,  argentic  nitrate), 
also  indulgence  in  alcohol  and  tobacco.  Alcoholics  and  smokers 
of  tobacco  suffer  mostly  from  chronic  angina  and  pharyngitis, 
l)ecaiise  in  them  the  injurious  influences  are  constantly  o|>erative. 
Certain  medicaments  taken  internallv  also  mav  give  rise  to  inflam- 
[nation  of  the  soft  palate  and  the  pharynx,  particularly  potassium 
lodid  and  mercurv. 

Among  thermic  irritants  hot  articles  of  food  are  especially  to  be 
nientionea.  Inhalation  of  hot  vaix)rs  occurs  much  less  commonly. 
In  consequence  of  traumatic  or  mechanical  irritation  angina  and 
pharyngitis  occur  with  especial  frecjuency  in  conjunction  with  in- 
f^ciHon  of  dtisf,  and  it  should  therefore  not  excite  surprise  that 
^hoee  engaged  in  certain  occupations  (millers,  furriers,  stonecutters, 
hatmakers,  bakers,  etc.)  frequently  suffer  from  chronic  angina  and 
pnaryngitis.  Continued  and  loud  speaking  also  is  capable  of  ex- 
citing the  disease,  and  it  is  therefore  frequently  encountered  in 
^ters,  singers,  actors,  teachers,  officers,  and  waiters. 

HypodcUic  catarrh  of  the  soft  palate  and  the  jthari/)td'  usually  ])ur- 
*^68  a  chronic  course,  and  occurs  most  commonly  in  the  sequence 
<>*  chronic  disease  of  the  heart  or  of  the  respiratory  organs. 
Catarrhal  pharyngitis  and  angina  caMse<l  by  rjivnsion  from  adja- 
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cent  disease  develops  in  conjunction  with  inflammation  of  the  nasal^ 
laryngeal,  and  gastric  mucous  membrane. 

Symptoms,   Anatomic  Alterations,  Diagnosis,  and 

Prognosis. — The  symptoms  of  acute  catarrh  of  the  soft  palate  and 
the  pharynx  occur  in  purest  form  in  cases  of  primary  infection. 
The  patients  either  are  suddenly  seized  with  fever,  which  may  have 
been  preceded  by  a  chill  or  slight  shivering,  or  general  malaise  and 
languor  may  occur  for  several  hours  or  days  as  prodromes.  The 
fever  may  subside  suddenly  within  twenty-four  nours,  often  with 
perspiration,  but  it  not  rarely  persists  for  several  days.  The  pa- 
tients at  times  present  no  other  symptoms,  and  the  aflection  may 
be  recognized  accidentally  on  inspection  of  the  oropharyngeal  cav- 
ity, resort  to  which  may  possibly  be  had  because  no  explanation 
for  the  fever  is  obvious.  Such  conditions  occur  with  especial  fre- 
quency in  children,  in  whom  so-called  ephemeral  fever  is  often 
nothing  more  than  the  manifestation  of  an  acute  angina.  Labial 
herpes  often  appears.  1  have  also  not  seldom  observed  enlargement 
of  the  spleen. 

As  a  rule,  the  subjective  symptoms  naturally  direct  attention  to 
the  disciised  parts.  The  patients  complain  of  severe  pain  in  swal- 
lowing and  in  speaking  at  the  junction  of  the  buccal  and  pharyn- 
ireal  cavities,  where  also  a  sense  of  constriction  is  appreciable. 
This  is  induced  in  part  bv  the  inflammatory  swelling  of  the  dis- 
eased struct uivs,  jvjirtly  also  by  the  increased  sensitiveness  of  the 
intlanu'd  tissues.  The  ]>ain  is  all  the  more  noteworthy  because  the 
ivuients  are  eoinpelleil  to  swallow  frequently  in  consequence  of 
ineivasinl  si-en^tion  ot*  inueus.  Yawning  also  induces  pain,  as  the 
intlanunl  tissues  aiv  stn'tehe<l  in  tH>nstH]uenctM>f  this  act.  Often  the 
nasal  speech  is  eonspii  nous,  and  it  ap|>ears  when  the  tonsils  are 
irrt^atly  swollen  and  ohsirnet  the  nasi>pharvngt»al  space.  Under 
sneh  eirvnnnstanees  the  mouth  is  ir^niendly  kept  open,  in  order  that 
air  may  enter  the  larynx — month-breathing.  The  patients  often 
hoKl  tlie  head  stiffly,  anvl  avoiil  natatory  and  Uinlding  movements, 
lHH\'uise  |^\in  in  the  int'nimaxillarv  r^iriou  and  in  that  of  the  soft 
jvilate  is  thenby  inihu^nl.  l^n  |v»]|\;uion  of  the  inframaxillary 
n  ci*^u  |vunt\iU  harvl,  n>undi'iii  struetun^<  ar^^  found  on  one  or  both 
sivles  in  the  neii:hlHv•i^^Hl  \U  tiie  anirle  ot*  the  jaw — iwUmiw^^  ^n^ 
enlargiMi  submaxillary  lymphatic  glands — npr^st-nting  the  conse- 
quenv\'<  ot'  ^t\\M\vtar\  itttVvtion.  It'  tiu^  moutii  In*  openeil  widelv 
and  the  dv>!^i:n>  v»!'  t!u  r^'T^c^'^  ^'*  <it  prvs><>l  with  a  bn^d,  iiard  IkxIV 
—  !*v»r  Mw:.-".v\.  \\w  \\:\vA\k  v^t'  a  rr:'>  >ivvn — th.e  oliangi^s  in  the 
ituKuturl  <!v.:v:'.:r\^  vj.n  h  w/!  ^:::vi\\l,  at'vi  wiiii  irrvater  acvuraov 
tiuvT.  v^'.i  t:\  v\ui;i\\  r.  Tiu^t  ariy.^r  •;:  :l.r\x  r'^rtii'i^  which  niav  be 
de>ictMti\i   >   :.    -^  •  •  ,     ,  .h:>:   ..•  >•  -  .-  ..   -  *,,<  intlanmiatioD. 

hie.H^^  •!  >     .    -  *  ■•       :.:t  .HtVvvuv.  .ir\as  ans*  charac- 

urirvxi  't\N   \  \    i   r^.>'^'v^^  .svvl   vw/    -^  ,r>i     ::v'r\;is<\i   s<vrV"tion  of 

v^    V      V  .^     .    .   .         v>  .  ^   ..  ^ ....  nine  appear  as 
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small,  enlarged,  almost  transparent  nodules,  partly  because  they 
contain  retained  secretion  and  partly  because  inflammatory  cellular 
hyperplasia  has  taken  place  in  them.  In  consequence  of  rupture 
superticial  follicular  ulcers  may  develop.  Here  and  there,  also, 
superficial  ulceration  of  the  mucous  membrane  may  occur  in 
places  where  the  epithelium  has  been  desquamated.  The  altera- 
tions may  be  confined  to  circumscril)ed  areas  or  they  may  involve 
the  entire  mucous  membrane  of  the  soft  palate  and  the  pharynx,  so 
that  a  distinction  must  be  made  between  circiirti^cnbed  and  diffuse 
angina  and  pharyngitis. 

Lacunar  angina  is  attended  with  the  formation  of  yellowish  or 
yellowish-gray  deposits  in  the  lacunse  of  the  tonsils,  so  that  the 
latter  are  often  strewn  with  nodules  averaging  about  the  size  of  a 
pin-head.  Often  each  nodule  is  surrounded  by  a  red  hyperemic 
rone.  Not  rarely  the  deposits  extend  gradually  beyond  the  limits 
of  the  individual  lacunae  and  coalesce,  so  that  yellowish  or  grayish- 
green  smeary  deposits  are  visible  upon  the  tonsils  and,  not  rarely, 
also  upon  the  uvula  and  the  arch  of  the  palate.  On  microscopic 
examination  these  are  found  to  consist  of  round  cells,  fat-globules, 
needles  of  fatty  acids,  and  cholesterin-plates,  but  esjx^cially  of  bac- 
teria (leptothrix-fi  laments,  Streptococcus  pyogenes,  Staphylococcus 
pyogenes,  pneumoniacocci,  etc.).  The  same  anatomic  alterations 
that  occur  in  superficial  and  lacunar  catarrh  occur  also  in  pharyn- 
g^d  diphtheria.  The  differential  diagnosis  can  be  made  only  by 
means  of  bacteriologic  examination,  for  in  all  diphtheric  diseases 
^htheria-lMudlli  are  found  in  the  inflammatory  products. 

Parenchymato'us  inflammation,  also  designated  phlegmonous 
^ntty  IS  characterized  by  the  formation  of  a  circumscribed  col- 
lection of  pus,  thus  an  abscess.  It  is  usually  attended  with  intense 
pain.  The  inflamed  area  is  conspicuous  for  its  great  redness  and 
prominence.  The  abscess  often  ruptures  into  the  oropharyngeal 
cavitv  in  the  course  of  a  few  days,  when  the  pain  at  once  dimin- 
Jsnesand  the  swelling  is  reduced  in  size.  Often  the  inflammation 
^lisappears  in  the  course  of  a  few  days.  Most  frequently  the 
accumulation  of  pus  takes  place  in  the  periglandular  eoiniective 
^ue  about  the  tonsil — so-called  tonsillar  abscess.  Disagreeable 
^niplications  arise  at  times  in  consequence  of  rupture  of  the 
^hsciss  and  entrance  of  the  pus  into  the  larynx  duriug  slee]),  with 
^ugh  and  danger  of  suffocation  ;  or  in  consequence  of  rupture  of 
^he  abscess  externally,  with  dangerous  erosions  of  large  blood- 
^"esBels  in  the  neck,  or  burrowing  downward  of  the  pus,  or  rupture 
"^ugh  the  skin  of  the  neck. 

Moet  cases  of  acute  angina  and  pharyngitis  terminate  favorably 
^thin  a  few  days.  Among  complications  may  be  mentioned  alhn- 
•**»ttria,  which  often  disappears  from  one  day  to  another,  acute 
^l^jArftw,  paralysis  of  the  muscles  of  the  pa  late,  and  septic  altera- 
^w»W  {jtmUiple^  painful  articular  strelling  and  endocarditis).     The 
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mviction  has  but  recently  been  arrived  at  that  the  tonsils  fre- 
uently  constitute  the  portal  of  entry  for  bacteria  into  the  body, 
ven  when  those  structures  themselves  remain  unchanged. 

Chronic  inflammaiion  of  the  soft  palate  and  the  pharynx  is  unat- 
tended with  fever,  elevation  of  temperature  taking  place  only  when 
acute  exacerbations  occur.  Supetificial,  lacunar,  and  parenchyma- 
tous forms  of  chronic  inflammation  also  may  be  distinguished. 

In  superficial  chronic  angina  and  pharyngitis  the  inflamed  parts 
are  notable  for  their  brownish-red  or  grayish-red  color  and  the 
abundant  secretion  of  viscid  mucus.  Frequently  a  number  of  the 
vessels  of  the  mucous  membrane  are  tortuous  and  exhibit  varicose 
dilatation.  Bleeding  may  take  place  from  these  and  give  rise  to 
hemorrhagic  expectoration,  so  that  many  persons  suffering  from 
chronic  pharyngitis  believe  themselves  to  be  suffering  from  pul- 
monary tuberculosis.  Owing  to  the  presence  of  abundant  secre- 
tion the  mucous  membrane  frequently  appc»ars  glazed.  At  times 
the  mucus  dries  during  the  night  into  grayish-green  mussel-like 
crusts,  which  in  the  moruing  occasion  a  feeling  as  if  a  foreign  body 
were  present,  and  often  can  be  expelled  only  with  difficulty  afler 
protracted  hawking  and  strii<rgling.  Often  the  lymph-follicles  of 
the  mucous  membrane  undergo  hypertrophy, and  also  new  lymph- 
follicles  form,  so  that  the  posterior  wall  of  the  pharynx  especially 
is  strewn  with  small  gray  nodules — granxdar  pharyngitis.  The 
patients  complain  of  a  feeling  as  from  the  presence  of  a  foreign 
body,  even  of  pain  and  soreness  in  the  pharyngeal  cavity,  while  an 
abundance  of  viscid  mucus  gives  rise  to  increased  frequency  in  the 
act  of  swallowing,  and  often  to  retching  and  nausea.  The  symp- 
toms mentioned  usually  become  apparent  in  sjx^aking  and  singing, 
particularly  also  in  the  morning  if  during  the  night  there  has  been 
opportunity  for  the  mucus  to  collect  and  become  adherent  in  the 
pharyngeal  cavity,  and  it  is  a  common  observation  that  such 
patients  begin  the  day  with  a  rather  protracted  period  of  hawking 
and  retching,  which  subside  only  with  the  completion  of  the  toilet 
of  the  pharynx.  Impairment  of  hearing  and  tinnitus  aurium  occur 
not  rarely  as  romplieafions,  either  because  the  buccal  orifice  of  the 
Eustachian  tube  becomes  occluded  by  swelling  of  the  mucous  mem- 
bnme  of  the  pharynx  or  because  the  catarrhal  condition  itself  has 
extended  to  the  mucous  meml)rane  of  the  tube,  and  at  times  even 
to  the  tymj)anic  cavity.  Although  the  affection  is  not  a  fatal  one, 
it  is  nevcrtiu'h'ss  an  (xtnMn(^iy  obstinate  and  troublesome  one,  as 
it  oftrn  nndcrs  the  pursuit  of  the  patient's  occupation  most  diffi- 
cult, and  at  times  even  iinpossihjc. 

In  chronic  lartniar  angina,  as  in  the  acute  form,  yellowush  or 

grayish   sm<»arv   masses  a<M-iuiiu]ate  in   individual  lacunse  of  the 

*'>^   (NMisisting  princij)ally  of  bacteria,  and  especially  of  lepto- 

^VIkmi  crushed  these  plugs  emit  a  most  offiensivr 
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or  of  the  presence  of  a  foreign  body,  and  from  time  to  time  hawk 
np  the  accumulated  plugs.  At  times  these  undergo  calcification, 
and  form  tonsillar  calculi,  and  are  from  time  to  time  expelled  by 
hawking.  They  may  possibly  be  mistaken  by  the  patient  for 
calcified  tubercles  from  the  lungs.  The  disagreeable  odor  may  be 
a  source  of  distress  to  the  patient. 

Parenchymatous  angina  and  pharyngitis  are  attended  with  in- 
flammatory hypertrophy  of  the  diseased  structures.  If  the  tonsils 
are  involved  in  the  inflammation,  they  may  attain  double  their 
normal  size,  and  they  not  rarely  project  into  the  entrance  of  the 
phar)'nx  to  such  a  degree  as  to  come  in  contact  in  the  middle  line. 
Inconsequence  «pcecA  suffers  and  acquires  a  nasal  character;  be- 
sides, the  patients  are  consequently  com|)elled  to  breathe  through 
the  mouth,  and  they  snore  during  sleep.  Finally  tlie  orifice  of 
the  Eustachian  tube  becomes  obstructed,  and  impairment  of  hear- 
ing and  tinnitus  aurium  result.  It  should  not  be  forgotten  that 
inflamed  and  hypertrophied  tonsils  manifest  a  tendency  to  acute 
inflammation,  and  frequently  are  the  seat  of  acute  recurrent  dis- 
ease. In  some  cases  the  uvula  undergoes  hypertrophy,  and  its 
tip  may  come  to  lie  upon  the  dorsum  of  the  tongue.  The  patients 
then  complain  frequently  of  retching  and  nausea. 

At  times  chronically  inflamed  pharyngeal  mucous  membrane  presents  a 
pie,  atrophic,  and  attenuated  appearance — chronic  atrophic  pharyngitis. 
Frequently  simitar  alterations  are  at  the  same  time  present  upon  the  nasal 
niacoas  membrane. 

Of  the  chronic  inflammatory  conditions  of  the  soft  palate  and 
the  pharynx  it  may  be  said  that  none  is  dangerous  to  life,  while 
all  are  distressing  affections,  curable  with  difficulty,  particularly  as 
they  are  often  dependent  upon  the  occupation  or  upon  bad  habits 
(smoking,  alcohol),  which  the  patients  are  unwilling  to  give  up. 
Not  rarely  chronic  angina  and  pharyngitis  predispose  to  the  occur- 
rence of  chronic  catarrhal  conditions  of  the  nasal,  laryngeal,  tra- 
cheal, and  bronchial  mucous  membrane.  At  times  nervous  com- 
tlications  also  arise  through  reflex  influences,  as,  for  instance, 
Ponchial  asthma,  and  even  epilepsy. 

Treatment. — Patients  suffering  from  acute  angina  and  phar- 
yngfJw  should  remain  in  bed,  and  partake  only  of'  a  liquid  diet, 
preferably  milk,  and  inhale  every  two  or  three  hours  a  solution 
rf  potassium  chlorate  through  the  apparatus  of  Siegle.  Gargles 
^feless  worthy  of  recommendation  on  account  of  the  unavoidable 
Station  of  the  inflamed  structures : 

R  Potassium  chlorate,  5.0 :  200. 

For  inhalation  (or  gargling)  every  two  or  three  hours. 

If  the  mucous  membrane  is  the  seat  of  severe  pain  and  great 
swelling,  bits  of  ice  may  be  sucked.  The  application  about  the 
Wck  of  a  long  rubber  bag  filled  with  ice  may  also  be  reconi- 
n>6iided — a  so-called  ice-collar.     If  parenchymatous  inflammation 
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18  complicated  by  the  formation  of  an  abscess,  escape  of  the  pus 
externally  must  be  provided  for  by  incision.  Chronic  angina 
and  phai^yngiiis  demand,  in  the  first  place,  thorough  considera- 
tion of  the  causative  influences,  causal  lareatment,  and,  for  instance, 
excessive  indulgence  in  alcohol  and  tobacco  must  be  as  rigidly  as 
possible  enjoined,  and  the  patient  should  be  advised  to  avoid  loud 
and  continuous  speaking  and  the  inhalation  of  dust.  Symptom- 
atic treatment  consists  principally  in  the  local  employment  of 
gargles,  topical  applications,  insufllations,  cauterization,  inhala- 
tions, and  a  sojourn  at  certain  springs.  At  times  surgical  inter- 
v(»ntion  becomes  necessary.  For  gargling  solutions  of  potassium 
chlorate,  alum,  sodium  chlorid,  s<Klium  bicarbonate,  and  ammo- 
nium chlorid  have  been  recommended — all  in  the  proportion  of 
5.0 :  200.  The  therapeutic  agent  must  be  varied  from  time  to 
time,  as  the  mucous  membrane  readilv  becomes  accustomed  to 
the  same  remedy,  and  is  then  no  longer  susceptible  to  its  influ- 
ence. For  topical  application  dilute  tincture  of  iodin  especially 
may  be  recommended,  but  it  is  to  be  withheld  if  a  more  acute 
inflammation  results  in  consequence  of  the  application.  Imme- 
diately after  the  application  the  patient  should  gaigle  with  water: 

R  Tincture  of  iodin, 

Tincture  of  galls,  each,  5.0  (75  minims). — M. 

Use  daily  as  an  application  with  a  brush. 

Infmjf1(ttio}ifi  i\n^  niadt*  with  eitlier  a  glass  tube  or  a  quill,  and 
tannic  acid,  alum,  or  imloform  may  be  employed  for  the  purpose. 
(\m,>itirs  (silver  nitrate,  copper  sulphate,  chromic  acid,  the  gal- 
van«H»autcrv)  art^  cs|HH'ially  applicable  to  granular  pharj'ngitis. 
Inlutldfloii.^  may  he  practistnl  with  the  aid  of  Siegle's  ap{)aratus, 
and  tiic  same  nunlicanu^nts  an^  cniploye<l  as  have  been  named  for 
giirirliuir.  Courses  ot*  triatnuMit  at  .springs  ofii^n  yield  gCKxl  results 
b«vause  tiie  patient  is  for  a  time  n  inovtHl  fmm  the  exciting  causes. 
KsptHMal  repute  in  tins  i*ountH'tiou  is  enjoyeil  by  sulphur-springs 
(Aaciun,  R*\den.  lleU'-triili.  Neundort*.  S'liinznach,  Stachelberg, 
Weillv\eh\  cv'.^  /  (-^^y -/m^/x  ^  Km-,  llomburir.  Kissingen,  Reichen- 
hall,  vSnlen.  \\*ie>hnvlen\  and  i'^'i  ,^<f>.'imj.^  (Salzbrunn,  Tolz, 
Ailt  lluid  S|>rln^'-\  ll\  IHTtn^plutHl  ton>i]s  and  elongated  uvulas 
>hoiiKl  1h'  rrinovi^l  In  >  ';.\v?*  '•:  >.  In  onler  to  avoid  recur- 
i>Mu\  >  oT  intlniumaiion  ot*  the  -oft  [vilau  and  the  pharynx  certain 
.'.».*•':'"'  c,!n  ,  n"  -luniM  bt^  oh^  rv»>l.  Tlu^'^e  will  varv  in 
av\NM>l;;r.ee  wit'i  :]\c  \\:\:\\\>' ^'C  xlw  t  \^i tine  ^^aU'H\  and  consist  in 
ivirt   in   ir.ti  y.'.cx -^t   h:\'AK  nine  ^'^   '''•«   ivsiv  and  in  jKirt  in  protec- 

NWCOSIS  PHAR\T^GIS  LEPTOTHRIOA. 

riiis  ^i:-o'Aiir  is  a::evviv\i  \\::[;  :lu  vr.Mt: -n  of  irliowidi  spots, 
err;  .'::•/ \      ,  ,^        ":  *  \  >xir,.:;  '.u  v-iv\-:i..v  in  the  lacuna^ofthe 
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tonsils,  and  on  microscopic  examination  are  found  to  consist  prin- 
cipally of  leptothriX'jUaments.  The  disease  either  is  unattended 
with  symptoms,  and  is  discovered  accidentally,  or  it  gives  rise  to 
the  feeling  of  a  foreign  body  and  to  etforts  at  retching.  At  times 
the  fungous  granulation  extends  to  the  dorsum  of  the  tongue,  espe- 
cially to  the  circum vallate  papillae,  and  to  the  mucous  membrane 
of  the  larynx  and  even  of  the  trachea.  The  affection,  which  is 
in  itself  free  from  danger,  is  usually  most  obstinate.  At  times 
it  has  been  observed  to  disappear  spontaneously  ;  at  other  times  it 
seems  to  be  dissipated  by  smokinc/.  In  addition,  gargling  with 
mercuric  chlorid  (1.0  :  2000),  and  mechanicdl  removal  of  the  deposit 
and  its  destruction  by  means  of  the  galvanocautcry,  have  been 
employed. 


III.    DISEASES  OF  THE   ESOPHAGUS. 


CARC3NOMA  OF  THE  ESOPHAGUS- 

Anatomic  Alterations. — Carcinoma  of  the  esophagus  is 
almost  exclusively  of  primary  origin.  Only  a  few  instances  of 
secondary  carcinoma,  arising  from  dissemination  of  the  germs 
of  the  disease  from  other  organs  previously  the  seat  of  carcinoma, 
are  known.  Most  frequently  carcinoma  of  the  esophagus  is  situ- 
aW  just  above  the  cardia,  but  somewhat  less  commonly  it  devel- 
ops at  the  level  of  the  bifurcation  of  the  trachea,  and  least 
commonly  it  occurs  at  the  beginning  or  in  any  otlior  portion  of 
the  esophagus.  It  is  rare  for  isolated  carcinomata  to  be  present 
in  several  portions  of  the  esophagus.  The  new-growth  l)egius  as 
a  small  iiuiular  formation,  and  then  forms  upon  a  more  or  less 
extensive  portion  of  the  mifcous  membniue  a  roimdish  nodule  pro- 
jecting into  the  lumen  of  the  esophagus.  As  a  rule,  it  is  gradu- 
ally transformed  into  a  girdle-shaped  or  annular  carcinoma,  as  it 
encircles  the  entire  circumference  of  the  esophagus  like  a  ring. 
The  mucoiLS  membrane  in  the  diseased  area  is  thickened  to  the 
extent  of  several  centimeters,  and  consists  here  of  a  whitish, 
niedullary,  friable  tissue.  This  may  be  observed  also  in  the 
^nscular  layer  of  the  esophagus,  in  which  extension  within  the 
eonnective-tissue  septa  takes  place.  The  musenlar  layer  under- 
^  thickening,  and  even  the  external  surroimding  connective 


,  Higtologically,  carcinoma  of  the  esoi>ha<^us  is  always  of  the  pavemmt 
ffUhehal  variety.  The  morbidly  proliferated,  sqiiaiiious  epithelial  cells  are 
J^rived  from  the  epithelial  cells  of  the  mucous  membrane,  but  in  part  also 
from  those  of  the  glanda  of  the  mucous  membrane. 


192  DIGESTIVE  ORGANS 

As  may  be  understood,  gtencms  of  the  esophagus  occurs  at  the 
situation  of  the  new-growth.  Above  the  point  of  constriction 
dilatation  of  the  esophagus  takes  place  at  times,  but  by  no  means 
constantly,  while,  below,  the  esophagus  may  be  unusually  narrow. 
The  tracheobronchial  glands  adjacent  to  the  esophagus  are  usually 
enlarged  and  the  seat  of  carcinomatous  infiltration.  Less  com- 
monly similar  alterations  are  present  also  in  the  cervical  lymphatic 
glands.  Like  carcinoma  elsewhere,  that  of  the  esophagus  also 
exhibits  a  tendency  to  constant  growth  and  to  disintegration.  The 
first  quality  is  responsible  for  the  fact  that  in  the  course  of  the 
disease  the  constriction  of  the  esophagus  increases,  and  that  at 
times  adjacent  organs  are  compressed  and  impaired  in  function, 
as,  for  instance,  the  recurrent  laryngeal  nerve.  As  a  result  of 
disintegration  of  the  carcinomatous  tissue  ulceration  takes  place, 
leaving  an  eroded  and  villous,  and  at  times  an  offensively  smell- 
ing, surface.  The  destruction  may  become  so  extensive  that 
scarcely  any  carcinomatous  tissue  is  visible,  and  the  muscular 
layer  of  the  esophagus  is  ex|)osed  as  if  dissected  free.  Formerly 
it  was  even  erroneously  supposed  that  the  ulcer  underwent  cica- 
trization, and  that  the  carcinoma  was  as  a  result  capable  of  being 
entirely  healed.  The  disintegration  of  the  carcinomatous  tissue 
further  is  attended  w-ith  the  danger  that  adjacent  organs  may  l)e 
attacked,  and  rupture  of  the  ej^ophagns  take  place  into  them 
(pleura,  lun^rs,  trachea,  mediastinum,  aorta,  pericardium).  Persons 
dying  of  carcinoma  of  the  esophagus  present  extreme  emaciation, 
brown  atrophy  of  tiie  myocardium,  and  almost  empty  intestines. 

Etiology. — Clinical  observation  has  shown  that  carcinoma  of 
the  esophai^us,  like  carcinoma  of  other  organs,  occurs  lat€  in  life 
(after  the  fortieth  year),  and  in  men  with  twice  the  frequency  that 
it  occurs  in  women.  Immediate  causes  are,  as  a  rule,  not  elicit- 
able,  although  T  have  observed  the  disease  in  numerous  instiinces 
in  drinkers  and  smokers,  so  that  I  would  ascribe  some  etiologic 
influence  to  the  irritation  of  the  mucous  membrane  of  the  esoph- 
agus by  alcohol  and  swallowed  tobacco-juice.  Some  patients 
attribute  the  disorder  to  the  entrance  into  the  larvnx  of  hot  articles 
of  food  or  foreign  bodies.  In  a  few  instances  carcinoma  has  been 
observed  to  <levelop  from  ulcers  of  th<*  esophagus. 

S3rmptoms. — The  most  <'onstant,  and  frequently  also  the  first, 
symptom  ai'  carcinoma  of  the  esoj)hagus  consists  in  spontaneously 
developed  and  j)rogressively  increasing  stenosis  of  the  esophagus. 
In  other  instances  other  .susjneiow<  sj/m])fom.s  have  a])peared,  first 
among  which  particularly  j)ain  and  paralysis  of  the  recurrent 
laryngeal  nerve  are  to  be  mentioned.  I  have  at  times  observed 
pain  to  precede  by  numths  the  earliest  difficulty  in  swallowing^. 
The  pain  always  remained  confined  to  the  same  situation,  and  was 
at  times  referred  to  the  vertebral  column,  and  at  other  times  behind 
the  sternum.    It  frequently  increased  in  intensity  during  the  night 
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and  disturl>ed  sleep.  No  resistance  was  found  on  introducing  a 
bougie  into  the  esophagus,  but  the  same  point  in  the  esophagus 
remained  constantly  sensitive  on  contact  with  the  instrument. 

Paralysis  of  the  recurrent  laryngeal  nerve  as  a  result  of  carcinoma 
of  the  esophagus  is  due  either  to  pressure  or  to  proliferation  of  the 
new-growth  in  the  trunk  of  the  nerve.  Usually  it  is  the  left 
recurrent  nerve  that  is  affected,  but  less  comnionlv  both  are  in- 
volved  in  the  paralysis.  Unilateral  paralysis  of  the  recurrent 
laryngeal  nerve  can  be  recognized  only  by  laryngoscopic  examina- 
tion (cadaveric  position  of  the  paralyzed  vocal  band,  page  91,  Fig. 
17);  when  both  vocal  bands  are  paralyzed  disorders  of  speech,  in 
cough,  and  in  expulsion  are  also  present.  In  some  cases  my  atten- 
tion was  attracted  entirely  by  secondary  carcinoma  in  other  organs 
(liver,  cranium),  and  the  carcinoma  of  the  esophagus  was  over- 
looked because  the  patients  failed  to  complain  of  either  difficulty 
in  swallowing  or  pain  in  the  esophagus. 

Progressive  difficulty  in  swallowing,  in  couse(juence  of  increasing 
Btenoda  of  the  esophagus,  begins  as  a  rule  gradually.  Exceptionally, 
however,  I  have  observed  it  to  set  in  suddenly,  and  further  after 
great  mental  and  physical  exertion  and  strain.  The  patients  gener- 
ally note  at  first  that  customar}^  boluses  of  food  will  not  pass  beyond 
a  given  point  in  the  esophagus,  but  threaten  to  remain  impacted. 
The  endeavor  is  made  to  avoid  this  circumstance  by  the  swallowing 
of  smaller  boluses,  but  these  after  a  time  also  encounter  obstruction. 
Other  expedients  are  attempted,  such  as  more  thorough  chewing  of 
the  food  and  more  complete  insalivation  of  the  food,  together  with 
rotatory  movements  of  the  head  and  neck,  but  these  also  fixil  after 
a  time.  Finally,  the  only  resource  left  is  to  restrict  the  diet  to 
fluids,  because  all  solid  substances  are  regurgitated  in  a  macerated 
state  shortly  after  ingestion,  and  excessive  distention  of  the  esoph- 
agus with  solid  material  gives  rise,  by  pressure  partly  upon  the 
trachea  and  partly  upon  the  adjacent  vagus,  to  shortness  of  breath, 
a  sense  of  anxiety,  and  palpitation  of  the  heiirt.  The  ingestion  of 
liquids,  also,  is  attended  with  increased  resistance,  and  thus  the 
patient  passes  gradually  into  a  state  in  which  no  food  can  be  intro- 
duced into  the  stomach  and  the  bowel  through  the  mouth,  and 
death  from  starvation  cannot  be  long  deferred.  It  is  distinctive  of 
the  food  regurgitated  that,  in  contradistinction  from  the  acid  con- 
^nt8of  the  stomach,  it  yields  a  neutral  reaction  and  not  rarelv 
pas  a  fetid  odor.  Amylacea  are  partially  transformed  into  sugar 
^n  the  esophagus  by  the  saliva,  and  the  patients  therefore  often 
state  that  the  regurgitated  matters  possess  a  sweetish  tasti*.  Further, 
Repeated  variations  in  the  degree  of  stenosis  of  the  esophftr/ns  occur 
*n  the  course  of  the  disease,  partly  because  portions  of  the  new- 
pW)wth  are  broken  off,  and  the  lumen  of  the  esoj>hao^us  is  thus 
increased,  partly  because  at  times  ingested  materials  become  \m- 
pacted  above  the  constriction. 
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The  patients  undergo  progressive  emaciation,  and  the  skin 
acquires  a  grayish-yellow  or  earthy  hue  and  a  leathery  and 
wrinkled  appearance.  Owing  to  their  asthenia  the  patients  are 
compelled  to  remain  in  bed,  and  frequently  on  assuming  the  erect 
posture  they  suffer,  in  consequence  of  cerebral  anemia,  from 
tinnitus  aurium,  obscurity  of  vision,  palpitation  of  the  heart,  and 
syncope.  At  times  delirium  due  to  inanition  occurs.  The  abdo- 
men is  generally  scaphoid  on  account  of  the  empty  state  of  the 
intestines,  and  the  bowels  are  obstinately  constipated.  The  urine 
is  voided  in  small  amounts  and  contains  much  indican.  The 
bodily  temperature  is  often  subnormal.  Progressive  apathy  sets 
in,  and  finally  gradual  dissolution  takes  place.  The  duration 
of  the  diaease  is  usually  more  than  six  and  less  than  twentv- 
four  months.  Naturally,  when  carcinoma  of  the  esophagus  is 
suspected  investigation  for  objective  evidence  of  the  presence  of 
stenosis  of  the  esophagus  should  never  be  omitted,  and  the  only 
certain  way  of  doing  this  consists  in  the  introduction  of  a  bougie 
into  the  emphcifjas. 

The  most  serviceable  boujjies  are  the  English  red  bougies  with  lateral 
fenestra.  If  it  be  desired  to  determine  the  degree  of  stenosis,  bougies  of 
varying  size  should  l>e  employed.  It  is  important  to  examine  microscopic- 
ally with  care  the  substances  caught  in  the  fenestra,  as  these  sometimes 
consist  of  carcinomatous  tissue,  consideration  being  given  especially  to  the 
abundant  presence  of  i)avement  epithelial  cells,  with  numerous  nuclei,  and 
to  spherical  laminated  epithelial  cells  (carcinoma-nests  or  carcinoma-pearls). 
If  these  structures  be  not  found,  the  examination  with  the  bougie  will  dis- 
close only  the  jjresence  of  stenosis  of  the  esophagus,  and  the  carcinomatous 
character  of  the  atlection  must  be  determined  from  other  circumstances. 
In  order  to  learn  the  '<t'nt  of  the  disease  the  simplest  method  consists  in 
applying  the  bougie  externally  alomr  the  mouth  and  the  vertebral  column, 
and  noting  the  |)osition  of  the  tij)  of  the  instrument.  The  observation  can  be 
made  more  precisely  by  measuring  the  bougie  with  a  centimeter-measure 
and  comj»arinir  the  result  with  the  average  measurements  of  the  esophagus. 
The  following  are  tin*  '/i/zirnsiofis  of  fhe  esophagus : 

Entire  length  of  the  esophagus,  2o  cm.  (9.8  inches). 

The  distance  from  the  edge  of  the  teeth  to  the  beginning  of  the  esoph- 
agus, 1')  cm.  (o.l)  inches). 

Length  of  the  cervical  portion  of  the  esophagus,  5  cm.  (1.9  inches). 

Length  of  the  dorsal  f)ortion,  17  cm.  H>.7  inches). 

Length  of  the  ab<loniinal  |)ortion,  3  cm.  (1.2  inches). 

The  point  of  intersection  between  the  esophagus  and  the  left  bronchus 
cross  is : 

From  the  beginning  of  the  esophagus,  8  cm.  (8.1  inches). 

From  the  edge  of  the  teeth,  l')   *   8  =  23  cm.  (9  inches). 

►Should  a  bougie  not  be  at  hand,  tentative  observations  should  be  made 
by  auMmltatioH  of  thv  rnnphn<in.<<.  The  steth«»se(»|)e  is  applied  along  the  left 
side  of  the  vtTtebral  eolumn  from  the  seventh  cervical  to  the  eleventh 
dorsal  vertebra.  If  the  patient  swallows  water  when  directed,  there  is 
heard  in  healthy  persons  throughout  the  entire  course  of  the  esophagus  a 
peculiar  sound  like  that  which  every  one  may  hear  when  the  ears  are  closed 
with  the  fingers  ami  the  act  of  swallowing  is  practised.  In  persons  suffering 
from  stenosis  of  the  esophagus  this  swallowing  sound  is  audible  only  down 
to  the  point  of  constriction,  while  below  this  it  is  wanting.  The  awaJlowing 
sounda  of  the  stomach  also  are  altered  in  the  presence  of  constriction  of  the 
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esophagus.  In  order  to  detect  these  the  stethoscope  is  placed  in  the  angle 
between  the  ensiform  cartilage  and  the  left  costal  margin  while  water  is 
swallowed.  In  healthy  persons  two  murmurs  will  be  audible  in  from  five 
to  ten  seconds,  the  first  of  which  is  designated  the  injection-sound  and  the 
second  the  expression-sound.  These  sounds  are  explained  by  the  fact  that 
the  ingested  nuid  is  usually  forced  through  the  esophagus  into  the  stomach 
by  the  contraction  of  the  muscles  of  the  oropharyngeal  cavity,  and  that 
then  the  remainder  is  forced  into  the  stomach  by  contraction  of  the  muscu- 
lature of  the  esophagus.  When  the  esophagus  is  constricted  the  injection- 
sound  occurs  after  an  unusually  long  interval,  and  often  appears  gurgling 
and  prolonged,  while  the  second  sound  is  often  wanting.  For  the  detection 
of  alterations  in  the  esophagus,  examination  with  mirrors — esophagoscopy 
—has  been  proposed,  but  this  has  not  yet  received  general  application,  prin- 
cipally because  the  instruments  thus  far  constructed  are  not  sufficiently 
manipulable  on  the  part  of  both  physician  and  patient. 

Carcinoma  of  the  esophagus  is  not  rarely  attended  with  coin- 
^kaiioTiSy  which  may  give  rise  to  serious  consequences.  Paral- 
ym  of  the  recurrent  lai^ngeal  nerve  has  already  been  considered. 
Bilateral  recurrent  paralysis  renders  easily  possible  the  entrance 
of  foreign  bodies  into  the  air- passages,  with  the  development  of 
Q^piration-pneumoniay  abscess,  and  gangrene  of  the  lungs.  Similar 
alterations  in  the  lungs  occur  not  rarely  also  without  recurrent 
paralysis,  because  in  the  act  of  regurgitation  individual  masses 
of  food  readily  enter  the  larynx  and  the  deeper  air-passages.  In 
some  instances  I  have  observed  symptoms  of  paralysis  of  the 
apathetic  nerve  (contracted  pupils,  narrowing  of  the  palpebral 
fissure,  recession  of  the  eyeball).  Occasionally  serious  hemor- 
fhage  takes  place,  at  times  soon  after  the  introduction  of  a  bougie 
into  the  esophagus,  and  at  other  times  spontaneously.  In  the 
latter  event  the  bleeding  may  be  due  to  disintegration  of  carcino- 
naatous  tissue  and  perforation  of  blood-vessels,  or  to  erosion  of 
adjacent  large  blood-vessels,  as,  for  instauce,  the  aorta.  Under 
such  circumstances  death  may  take  place  rapidly  from  hemor- 
rhage. Often  rupture  of  the  esophagus  info  (idjacent  organs  takes 
place,  most  frequently  into  the  left  bronchus.  The  patients  are 
then  seized  with  severe  cough  after  the  ingestion  of  food,  and 
expectorate  portions  thereof.  Further,  aspiration-pneumonia  and 
abscess  and  gangrene  of  the  lung  soon  develop,  because  a  portion 
of  the  food  enters  the  deeper  air-passagos.  In  other  instances 
fupture  takes  place  into  the  larynx,  directly  into  the  lungs,  into 
Ae  pleural  cavity,  or  into  the  mediastinum.  If  air  enters  the 
Daediastinal  connective  tissue  from  the  eso]>hagns,  it  generally 
extends  upward  beneath  the  connective  tissue;  of  the  jugular 
fossa,  with  the  development  of  subcutaneous  emphysema  (projec- 
tion of  the  skin,  crepitation  on  manipulation).  I  liave  frequently 
J^rved  rupture  of  the  esophagus  preceded  for  several  days  by 
inexplicable  febrile  movement.  At  times  carcinoma  of  the  (\^oph- 
*pi8  extends  to  the  vertebral  column,  destroying  the  vertebrje, 
^  giving  rise  to  spinal  pressure-paralysis,     Tlie  complications 
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include  further  secondai'y  or  metastatic  carcinoma  in  other  organs^ 
as,  for  instance,  in  the  liver,  and  these  may  dominate  the  clinical 
picture  to  such  a  degree  that  the  primary  growth  in  the  esophagus 
will  be  overlooked. 

Diagnosis. — The  diagnosis  of  carcinoma  of  the  esophagus 
is  usually  indirect.  In  a  person  at  a  susceptible  age  constriction 
of  the  esophagus  is  found,  and  its  carcinomatous  nature  is  decided 
upon  because  of  its  development  without  demonstrable  cause,  its 
gradual  increase,  its  advance  with  progressive  asthenia,  and  its 
continuance  without  appreciable  alteration  in  organs  contiguous 
to  the  esophagus.  It  is  rare  that  portions  of  the  new-growth 
are  caught  in  the  fenestra  of  the  bougie  that  on  microscopic  ex- 
amination can  be  definitely  recognized  as  carcinomatous,  or  that 
portions  of  the  growth  are  found  in  the  regurgitated  matters. 
Especial  care  should  be  taken  to  determine  that  the  stenosis  of 
the  esophagus  is  not  due  to  an  aneurysm  of  the  aorta,  and  in  no 
instance  should  a  bougie  be  introduced  into  the  esophagus  until 
aneurysm  of  the  aorta  has  been  excluded  by  the  absence  of  ab- 
normal dulness,  vascular  muniuirs,  and  alteration  in  pulse.  If 
this  precaution  be  neglected,  it  may  happen  that  an  aneurj'sm  of 
the  aorta  compressing  the  esophagus  may  be  perforated  by  the 
tip  of  the  bougie,  and  death  result  rapidly  from  hemorrhage. 

Willi  ri\L'ar(l  to  of/icr  varhtkH  of  sUtWfiifi  of  the  esophagus  a  few  remarks 
of  ctiologic  sijrnificance  may  be  appropriate  at  this  place.  The  symptoms 
and  the  treatment  aji^ree  essentially  with  those  of  the  stenosis  due  to  carci- 
noma. In  accordance  with  the  seat  of  the  constriction  a  distinction  is  made 
between  intra-csophniicdl,  jftirifto/,  and  ewtra-enophageal  stenosis  of  the  esojth- 
agns.  Intra-effophngnil  tttcnosis  may  be  due  to  the  lodgment  of  articit^  of 
food  and  forngn  bod'wx  and  jfro/lferafed  thrush-masses.  Parietal  stenoHx  of 
the  esophagus  may  result  Irom  cicdfricrs  in  the  sequence  of  burns,  corrosion, 
tuberculous,  diphtheric,  peptic,  arid  syphilitic  ulcers,  and  variola.  It  occurs 
in  association  with  jinr-groirths  (carcinoma,  polyps,  gummatous  nodules) 
and  abscrssrs,  Piilsion-dirtrticulii  when  filled  give  rise  to  constriction  of 
the  esophagus.  Among  other  causes  for  constriction  of  the  esophagus  that 
have  been  mentioned  are  congenital  steno,sifi,  hypertrophg^  and  spofni  of  the 
muxcnfattivf  of  the  rsophagnn.  pjira -esophageal  stenonis  may  also  be  desig- 
nated conipr('!<.^ion-}<t( noaiH  rf  tJie  e.^ojthagus.  The  following  examples  may  be 
mentioned:  Aneurysm  of  the  aorta,  ])ericarditis,  pleurisy,  new-growths  of 
the  lung,  the  mediastinum,  the  pleura,  the  j>ericardium,  the  vertebral  col- 
umn, the  thyroi«l  gland  (struma),  ossification  and  thickening  of  the  cricoid 
cartilage,  burrowing  ab.>cesses  of  the  vertebral  column,  luxation  of  the 
hvoi<l  bone. 

Prognosis. — The  prognosis  of  earciuonia  of  the  esophagus, 
as  of  carcinoma  elsewhere,  is  uufavorabhs  and  a  fatal  issue  is 
unavoidal)le. 

Treatment. — Internal  remedies  for  the  cure  of  carcinoma 
are  not  known,  nnd  the  only  reliiible  method  of  treatment  con- 
sists in  removal  of  the  growth  with  the  knife.  As  a  matter  of  fact, 
resection  of  the  carcinomatous  portion  of  the  esophagus  has  been 
attempted,  but  the  operation   naturally  can  only   be   undertaken 
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when   the  carcinoma  is  situated  in  the  cervical   portion  of  the 
esophagus   and  is  thus  accessible  to  the  knife — and   this  is  un- 
common.    In  the  majority  of  cases  ssrmptomatic  treatment  alone  is 
possible,  and  the  indications  are  by  means  of  nutritious  food  to 
maintain  the   strength  and   to   prolong  life  as  well  a^  possible, 
and  to  preserve  the  permeability  of  tlie  est)phagus.     The  most 
suitable  diet  consists  in  liquids  and  soft  food.     Among  these  may 
be  mentioned   milk   with  somatose,  broths,  milk   with  tea,  milk 
with  chocolate,  milk  with  cocoa,  eggs,  wine,  beer,  rice,  oatmeal- 
gruel  prepared  with  milk,  beef-tea,  scraped  ham  or  tenderloin,  tender 
meat-sausage,  and  chopped  meat.     Food  should  be  taken  every 
hour,  but  slowly  and  not  too  much  at  a  time.     In  order  to  main- 
tain the  patulousness  of  the  esophagus  for  as  long  a  time  as  pos- 
sible systematic  emplo3rment  of  the  bougie  should  be  practised  daily 
or  at  intervals  of  several  days  in  accordance  with  existing  con- 
ditions.    Even  if  the  sound  cannot  be  passed  through  the  con- 
stricted portion  of  the  esophagus,  deglutition   will  be   rendered 
materially  easier  or  again  possible.     Attempts  have  been  made  to 
introduce  permanent  catheters  through  the  constricted  portion  of 
the  esophagus  and  permit  them  to  remain,  but  objection  has  been 
raised  to  this  procedure  from  various  sources  that  it  favors  disin- 
tegration of  the  tumor.     If  the  stricture  of  the  esophagus  has 
become  impassable,  two  methods  only  remain  of  introducing  food 
into  the  body — either  gastrostomy  or  nutrient  enemata.     Gastros- 
tomy has  heretofore  not  been  attended  with  brilliant  results,  per- 
haps because  it  has  generally  been  undertaken  too  late  ;  nor  can 
life  be  prolonged  for  any  considerable  leugth  of  time  by  means 
of  nutrient  enemata,  because  it  is  impossible  to  secure  absorption 
of  a  sufficient  amount  of  nutrient  material  from  the  mucous  mem- 
brane of  the  large  intestine. 

The  following  formula  may  be  recommended  as  a  nutrient  enema: 
150c.c.  of  lukewarm  milk,  150  c.c.  of  lukewarm,  Hli^litly  salted  meat-broth, 
two  eggs,  3  teaspoonfals  of  somatose,  2  tablespoonfulH  of  starch-flour,  1  tca- 
8poonful  of  sugar,  and  10  drops  of  tincture  of  opium.  By  means  of  a  Hopar 
fttnnel  a  mixture  of  this  sort  at  the  temperature  of  the  body  is  permitted  to  flow 
intothe  rectum  thrice  daily — in  the  morning  three  hours  after  having  evacu- 
ated the  contents  of  the  rectum  bv  means  of  cold  water.  Great  difficultv 
arwea  from  the  circumstance  that  the  patients,  by  reason  of  their  weakness, 
are  anable  to  retain  the  enemata,  or  that,  in  spite  of  all  care,  the  mucous 
membrane  of  the  rectum  soon  becomes  irritable,  and  in  consequence  reten- 
tion of  the  enemata  is  impossible. 

DIVERTiaJLA  OF  THE  ESOPHAGUS- 

'  A  diverticulum  of  the  esophafrus  consists  in  circfiinscnhed 
^dUUion  of  this  tube.  A  distinction  is  made  hetween  pulsio)!- 
^^^^cula  and  trdction-diverUcnhty  accord iufjcly  as  the  dilatin<»: 
force  is  applied  from  within  outward  or  traction  is  exercised 
froni  without. 
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Palsion-diverticula  are  almost  always  situated  at  the  junction 
of  the  pharynx  with  the  esophagus,  and  are  rather  a  part  of  the 
former.  Most  commonly  they  arise  in  the  middle  line,  bulging 
outward  from  this  situation  in  one  or  both  directions.  Under 
such  conditions  they  may  attain  the  size  of  a  child's  head.  On 
anatomic  examination  they  are  frequently  found  to  be  unsupplied 
with  a  muscular  layer,  so  that  it  has  been  correctly  assumed  that 
the  tendency  to  the  development  of  a  pulsion-diverticulum  is  con- 
genital, and  is  attributable  to  deficient  development  of  the  muscular 
layer,  and  therefore  to  diminished  resistance  on  the  part  of  the 
wall  of  the  esophagus.  Other  observers  are  of  the  opinion  that 
pulsion-diverticula  result  from  incomplete  internal  cervical  fistulae 
in  the  region  of  the  first  branchial  cleft.  Persons  with  pulsion- 
diverticula  of  the  esophagus  frequently  state  that,  after  eating, 
a  swelling  forms  on  the  left  side  of  the  neck,  which  gradually 
increases  in  size  with  the  further  ingestion  of  food.  Pressure  and 
manipulation  may  cause  disiippoarance  of  the  swelling,  while  the 
patients  are  conscious  of  the  entrance  of  food  into  the  esophagus. 
At  the  same  time  loud  gurgling  munnurs  are  not  rarely  generated. 
The  diverticulum  has  a  tendency  to  intercept  swallowed  articles 
of  food,  and  during  tlio  process  of  eating  to  have  its  orifice 
directed  more  and  more  into  the  lumen  of  the  esophagus.  Often 
ref/urr/ltaiion  of  the  food  takes  place  some  time  after  its  ingestion. 
The  ejected  matters  ap])ear  macerated,  and  often  emit  a  fetid  odor. 
On  introdncim/  a  hotu/te  Into  tlic  esophagw'i  it  will  be  observed  that 
at  times  the  instrnrnont  pai^ses  readily  into  the  esophagus,  while 
at  other  times  it  is  obstructed  if  its  extremitv  enters  the  divertic- 
ulum.  It  may  also  hnppen  that  if  two  bougies  are  introduced 
into  the  esopliagus  tlie  one  will  enter  the  diverticulum,  while  the 
other  passes  into  the  stomach  without  obstruction.  By  disfeiition 
with  the  aid  of  a  teasj)oonfnl  each  ofsodium  bicarbonate  and  tartaric 
acid,  given  separately  in  a  win(<rlassfnl  of  water,  it  may  be  pos- 
sible to  induce  a  prominence  in  the  neck,  which  on  percussion 
yields  a  tympanitic  note.  A  pulsion-diverticulum  is  attended  with 
the  danger  of  progressive  emaciation  and  oi\sffirraf ion,  (or  in  addi- 
tion to  the  interception  of  food  n  <iisten(led  pulsion-diverticulum, 
by  projecting  into  the  esophagus,  ]>revents  the  passage  of  food  to 
the  stomach.  Pulsion-diverticula  have  reccnitlv  been  exci.sed  sue- 
cessfullv  :  otherwise  the  onlv  reme<lv  would  consist  in  systematic 
nutrition  l>v  means  of  the  stomach-tube.  Pulsion-diverticula  occur 
mont  corniiionhf  in  iiirn.  Hie  earliest  symptoms  usually  do  not 
appear  until  the  fortieth  year  of  life,  and  they  are  often  attributed 
to  swallowed  foreign  bodies,  injuries  of  the  cervical  region,  and 
constricting  articles  of  clothing.  Ossification  and  thickening  of 
the  cricoid  cartilage*  occurring  late  in  life  appear  also  to  be  of 
causative  influence. 

Traction-diverticula  of  the  esophagus  are  not  recognizable  during 
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life  on  account  of  their  smallness.    They  are  most  frequently  situ- 
ated at  the  level  of  the  bifurcation  of  the  trachea,  for  they  are 
principally  dependent  upon  inflammatory  alterations  in  the  tracheo- 
bronchial lymph-glands.     In   consequence  of  periadenitis  adhe- 
sions readily  form  between  the  lymphatic  glands  and  the  esophagus, 
and  if  subsequently  contraction  and  diminution  in  size  take  place 
in  the  inflamed  lymphatic  glands  the  wall  of  the  esophagus  is 
drawn  outward  in  the  form  of  a  small,  acute  funnel.     Qften  the 
glandular  structure  will  be  visible  at  the  apex  of  the  funnel  as  a 
dark  body.     The  danger  from  traction-divcrticula  resides  in  their 
tendency  to  rupture,  and  this  may  occur  spontaneously  or  be  caused 
by  incarcerated,  hanl  particles  of  food.     Ruj)ture  may  take  place 
into  the  air-passages,  when  the  entrance  of  food  gives  rise,  in 
addition  to  distressing  irritative  cough,  also  to  inflammation,  sup- 
puration, and  gangrene  of  the  lungs ;  or  into  the  mediastinal  con- 
nective tissue,  where  it  gives  rise  to  putrefaction  or  to  accumulation 
of  air,  or  to  both  ;  or  into  the  pleura,  the  pericardium,  or  the  aorta, 
with  the  development  respectively  of  pleurisy  or  pericarditis,  or 
the  occurrence  of  death  from  hemorrhage  within  a  short  time. 

DILATATION  OF  THE  ESOPHAGUS. 

DHaiation  of  the  entire  esophaf/uff  may  be  conr/enital  or  acquired, 
and  in  the  latter  event  some  of  the  causes  mentioned  include  fre- 
quent vomiting,  excessive  ingestion  of  hot  water,  impaction  of 
W  food,  chronic  catarrh  of  the  esophagus,  a  blow  upon  the  chest, 
and  the  carrying  of  heavy  weights.  The  dilatation  of  the  esoph- 
agUft  is  at  times  spindle-shaped  and  at  other  times  more  uniform. 
In  the  first  instance,  the  greatest  degree  of  dilatation  nsually  cor- 
responds with  the  mid-<lorsal  region.  Tiie  dilated  eso])hagns  is  at 
times  eamble  of  enclosing  a  man's  arm,  but  it  is  also  considerably 
increased  in  length,  and  at  times  makes  nnnierons  lateral  turns  in 
Its  course.  Dilatation  of  the  esophagus  may  be  recognized  from 
the  fact  that  considerable  lateral  movement  can  be  made  with  a 
sound  that  has  been  introduced.  If,  on  the  other  hand,  the  esoph- 
agus makes  lateral  turns,  the  introduction  of  the  bougie  may  i)e 
attended  with  considerable  difficultv.  Under  sueii  eon<litions  the 
patients  also  complain  of  difficulty  in  swallowing  and  oi'ten  regnr- 
ptate  ingested  matter,  and  th(\v  may  slowly  niKlergo  great  emaci- 
ation and  die  in  consequence  of  inanition.  Ex|KTicn(*e  has  shown 
that  difficulty  in  swallowing  generally  docs  not  occur  until  after 
the  twentieth  yc»ar  of  life. 

Partial  congenital  dildfatloH   of  the  rs(ppli(ff/fi.s  constitutes  the 
•Spelled  anie-stomach,  which  consists  in  a  dilatation  of  the  por- 
tion of  the  esophagus  that  is  situated  below  the  diaphragm.     The 
condition  is  without  significance,  and  has  nothing  to  do  with  rumi- 
nation, as  was  formerly  supposed. 
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Secondary  dilatation  of  the  esophagus  takes  place  above  con- 
strictions of  the  esophagus,  but  it  is  by  no  means  a  necessary 
consequence  of*  such  conditions.  The  dilatation  becomes  the 
greater  the  greater  the  amount  of  food  ingested  and  the  longer  it 
remains  above  the  constriction. 

CATARRHAL  ESOPHAGITIS- 

Btiology. — Catarrh  of  the  esophagus  is  of  only  subordinate 
clinical  importance.  It  develops,  like  catarrhal  conditions  of 
other  mucous  membranes,  in  consequence  of  the  action  of  mechani- 
cal (hard  articles  of  food,  swallowed  foreign  bcniies,  careless  intro- 
duction of  the  sound),  toxic  (the  swallowing  of  acids,  alkalies,  and 
other  corrosive  substances),  and  thermic  irritants  (hot  articles  of 
fowl,  abuse  of  alcohol  and  of  tobacco).  Infectious  influences  prob- 
ably play  a  part  in  the  inflammatory  processes  that  develop  in  the 
course  of  certain  infectious  diseases  (small-pox,  measles,  scarlet 
fever,  typhoid  fever,  erysipelas).  At  times  inflammation  of  the 
mucous  membrane  of  the  esophagus  arises  by  extension  from  catar- 
rhal eouditions  of  the  stomacli,  the  pharynx,  the  larynx,  the  bron- 
chi, from  mediastinitis,  pericarditis,  and  pleurisy.  A  s[)ecial 
variety  is  constituted  by  the  hypostatic  catarrh  that  is  observed  in 
connection  with  chronic  cardiac  and  respirator}'  diseases.  In 
accordance  with  the  course  of  the  disease  a  distinction  has  been 
made  between  dcutc  and  chro)iic,  and,  in  accordance  with  its  dis- 
tribution, between  dljf'u^sr  and  circuniscrihed  catarrh  of  the  esoph- 

(U/WS. 

Anatomic  Alterations. — Ac^fte  catarrh  of  the  esophagus  is 
characterized  less  by  unusual  engorgement  with  blood  and  redness 
of  the  mucous  nieFnl)raFie,  than  by  marked  detachment  and  des- 
quamation of  the  (epithelium.  The  follieles  of  the  mucous  mem- 
brane, in  e()nse(|uenc(?  of  accumulation  of  secretion,  often  appear 
as  small,  clear  and  transparent  nodules,  which  not  rarely  are 
arranged  upon  the  smnniit  of  the  folds  oi'  mucous  membrane  like 
strings  of  ]>earls.  It'  follieles  rupture,  superficial  follicular  ulcers 
result.  In  addition,  if  excessive  descjuamation  of  epithelial  cells 
takes  place  epithelial  ulcers  form. 

(1u'()}iic  cafftrrh  of  the  rsop/trtf/ns  is  attended  with  brownish- 
red  discoloration  of  the  mncoiis  nieinbrane  and  thickening  of  the 
ei)itheliuin.  The  nins<'iilar  lavcr,  also,  niav  undero-o  inflammatorv 
thickening.  At  times  dilatation  <»f  the  esophagus  takes  place. 
The  al)un(lant  formation  and  accunnilatiou  of  mucus  further  con- 
stitute a  striking  feature. 

Symptoms,   Diag^nosis,  and    Prog^nosis. — TIjc    morbid 

manifestations  are  in  part  indetinite  in  chtiracter,  including  deep- 
seated  pain  in  the  course  oi'  the  vertebral  coliunn,  or  l)etween  the 
scapula?,  pain   in   swallowing — odynphagia,  at   times  difficulty  in 
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swallowing,  and  even  regurgitation.  In  cases  of  acute  catarrli  it 
has  frequently  been  observed  that  plugs  of  desquamated  epithelial 
cells  from  the  mucous  membrane  were  ejected.  The  introduction 
of  a  bougie  into  the  esophagus  should  if  possible  be  avoided,  in 
order  that  no  irritation  be  excited.  It  is  noteworthy  that  an 
abundance  of  mucus,  at  times  blood-tinged,  frequently  adheres  to 
the  sound.  The  duration  of  the  disease  and  the  prognosis  depend 
u|)on  the  fact  whether  the  cause  can  be  removed  or  not. 

Treatment. — In  cases  of  aciUe  catarrh  of  the  esophagus  only 
cool  liquid  nourishment  should  l)e  permitted.  If  severe  pain  be 
present,  bits  of  ice  may  be  sucked  and  subcutaneous  injections  of 
morphin  given.  Chronic  catarrh  of  ffie  esophagus  has  been  treated 
by  means  of  astringent  ointments  (argentic  nitrate,  0.5 — 7  J  grains ; 
wool-fat  and  lard,  each,  5.0 — 75  grains),  which  are  applied  by 
means  of  a  sponge-bougie.  It  is  important  to  direct  attention  to 
causal  treatment  (withdrawal  of  alcohol  and  tobacco). 


PHLEGMONOUS  ESOPHAGITIS- 

Phlegmonous  esophagitis  is  attended  with  suppuration  in  the 
^mucosa  of  the  esophagus.  The  purulent  infiltration  may  also 
extend  to  the  muscular  layer.  The  pus  often  ruptures  through 
several  openings  into  the  lumen  of  the  esophagus.  The  disease  is 
difficult  of  recognition.  The  most  important  manifestation  con- 
sists in  sudden  disappearance  of  the  signs  of  constriction  of  the 
^^hagus  after  regurgitation  of  the  pus,  Xaturally  the  possibility 
will  always  be  present  that  an  abscess  in  the  neighborhood  of  the 
ej^phagus — for  instance,  a  burrowing  abscess  of  the  vertebral 
column — has  ruptured  into  the  esophagus. 

Among  the  causes  of  this  uncommon  disorder  are  impacted 
foreign  bodies,  intense  corrosion,  infectious  diseases,  extension  of 
inflammatory  processes  (phlegmonous  pharyngitis,  phlegmonous 
gastritis),  and  suppuration  in  the  neigh! )orhood  of  the  esophagus. 
At  times  it  is  not  possible  to  elicit  any  cause. 

The  treatment  is  purely  symptomatic. 


PEPTIC  ULCER  OF  THE  ESOPHAGUS 

Peptic  or  round  ulcer  of  the  eso])hagns  is  a  rare  disorder.  The 
Qlcer  18  situated  near  the  cardia,  where  it  develops  in  consequence 
rf  digestion  of  the  mucous  membrane  in  ])hu'('s  l)y  active  gastric 
juice  left;  with  food  after  the*  act  of  voniitintr.  The  ulcer  is 
usually  round,  with  sharp  margins.  It  is  scarcH'ly  recooni/jiMe 
during  life.  Its  dangers  consist  in  lieniorrlingc,  ])(TfV)rati<)u,  cica- 
Wzation  with  stenosis  of  the  esophagus,  and  carcinomatous  dcgcu- 


202  DIGESTIVE  ORGANS 

SPONTANEOUS  RUPTURE  OF  THE  ESOPHAGUS. 

A  few  instances  are  on  record  in  which  rupture  of  the  esoph- 
agus has  taken  place  in  the  midst  of  perfect  health,  at  times  after 
preceding  efforts  at  vomiting  or  expulsion,  with  the  occurrence  of 
death  within  a  short  time.  The  patients  were  usually  men  ad- 
dicted to  excessive  indulgence  in  alcohol,  and  probably  the  wall 
of  the  esophagus  had  been  previously  softened.  As  a  rule,  a  longi- 
tudinal tear  up  to  five  centimeters  was  present,  beginning  at  the 
cardia  and  extending  to  the  lower  extremity  of  the  thoracic  por- 
tion of  the  esophagus ;  less  commonly  two  longitudinal  tears  were 
present  or  a  single  circular  tear.  As  a  result  the  contents  of  the 
stomach  had  entered  the  mediastinum,  and  hence  the  pleural 
cjivity,  and  the  surface  of  the  lung  was  brownish  and  softened. 
The  patients,  as  a  rule,  have  cried  out  at  the  onset  of  the  accident 
that  something  had  ruptured  within  their  body,  and  have  com- 
plained of  agonizing  pain  in  the  course  of  the  vertebral  column, 
with  a  sense  of  annihilation  and  a  fear  of  death,  with  coldness  and 
pallor  of  the  skin  and  an  imperceptible  pulse.  Signs  of  pneumo- 
thorax and  of  sul)cutaneous  emphysema  appeared,  because  air 
passed  from  the  esophagus  into  the  pleural  cavity  and  into  the 
mediastinal  connective  tissue,  and  thence  into  the  subcutaneous 
connective  tissue.  Tliere  were  also  nausea,  retching,  and  inability 
to  swallow.  Death  usually  resulted  within  twenty-four  hours,  with 
inereasin<i:  asthenia. 

The  prog^nosis  is  unfavorable. 

The  treatment  consists  in  subcutaneous  injections  of  morphin 
and  camphor  in  order  to  relieve  the  pain  and  sustain  the  strength. 

SOFTENING  OF  THE  ESOPHAGUS  (ESOPHAGO- 

MALAOA)* 

Softening  of  the  esopha<rns  takes  place  es])ecially  in  patients  in 
whom  the  ai^onal  period  is  protracted  (tuberculous  meningitis,  dis- 
eases of  the  i)rain).  The  wall  of  the  esophairns  is  swollen  and  so 
friable  that  it  tears  on  the  sliirhtest  manipulation.  Often  it  is 
found  perforated  in  the  dead  snl)jeet,  and  the  contents  of  the 
stomach  have  escaped  into  the  alxiominal  or  the  pleural  cavity. 
In  accordance^  with  the  color  of  the  softened  tissue,  a  distinction  is 
made  between  ;jrray,  white,  and  l)ro\vn  sol'teniiiir.  White  and  gray 
soft<'ning  have  probably  developed  only  after  death,  from  the 
entrance  of  the  contents  of  the  stomach  into  the  esophagus,  with 
digestion  of  its  wall.  Hrown  softeninir  may  also  have  occurred 
during  the  aironal  ])eriod,  with  failure  of  the  circulation,  when  the 
acid  gastric  juice  is  no  longer  neutralized  by  tiie  cin*ulating  blood 
and  thereby  rendered  innocuous.  The  condition  can  scarcely  be 
diagnosed  during  life. 
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THRUSH  OF  THE  ESOPHAGUS  (OESOPHAGOMYCOSIS 

OIDICA). 

Thrush  of  the  esophagus  probably  occurs  always  in  association 
with  thrush  of  the  oropharyngeal  cavity,  and  is  attended  with  the 
presence  upon  the  mucous  membrane  of  the  esophagus  of  yellowish 
or  grayish-yellow  deposits,  in  which  on  microscopic  examination 
the  readily  recognized  thrush-fungus,  Oidium  albicans  (page  180, 
Fig.  25),  can  be  found.    The  deposits,  which  usually  develop  abun- 
dantly in  the  upper  and  lower  portions  of  the  esophagus  particu- 
larly, and  do  not  extend  to  the  mucous  membrane  of  the  stomach, 
are  at  times   punctate,  at  other  times   striate,  and   occasionally 
they  assume  the  form  of  hollow  or  solid  casts  of  the  esophagus. 
As  a  result  they  may  give  rise  to  difficulty  in  swallowing.     At 
times,  also,  plugs  of  thrush-fungi  have  been  ejected.    The  mucous 
membrane  of  the  esophagus  is  unchanged,  or  beneath  the  thrush- 
deposit  there  may  be  observed  hy|x?remia,  rarely  loss  of  tissue, 
punilent  infiltration  of  the  submucosa,  penetration  of  the  fungi 
into  the  blood-vessels,  and  embolic  dissemination  to  the  brain, 
together  with  corresponding  cerebral  manifestations.     The  aifec- 
tion  develops  usually  in  association  with  thrush  of  the  mouth  in 
debilitated  individuals  who  neglect  to  keep  the  buccal  cavity  clean, 
and  particularly  in  children  with  diarrhea  and  in  patients  suffering 
from  pulmonary  tuberculosis,  carcinoma,  and  diabetes.     Should 
difficulty  in  swallowing  arise,  emetics  may  be  administered  for  the 
purpose  of  removing   the   thrush-masses   mechanically.     Under 
some  conditions  introduction  of  tlie  sound  will  be  necessary.     In 
addition,  the  internal  employment  of  borax  may  be  recommended  : 

B    Solution  of  sodium  biborate,  5.0  :  200. 

Dose:  from  5  to  15  c.c.  (from  1  teaspoonful  to  1  table- 
spoonful)  every  two  hours. 

PARALYSIS  OF  THE  ESOPHAGUS- 

Paralysis  of  the  esophagus  occurs  in  association  with  disease 
of  the  brain  and  the  cervical  cord  (hemorrhage,  abscess,  softening, 
Dew-growth,  echinococcus,  tabes  dorsalis,  nuilti])le  cerebrospinal 
sclerosis,  progressive  paralysis  of  the  insane*,  bulbar  paralysis). 
At  times  it  occurs  in  conjuncticm  with  hj/sfcria.  It  has  also  been 
observed  in  consequence  of  pressure  on  the  cervical  var/us  by  en- 
wilpied  lymphatic  glands.  The  cases  in  which  the  disorder  develops 
m  the  sequence  of  diphtheria,  syphilis,  alcoholism,  lead-poisoning, 
*nd  mercurial  poisoning  are  probably  attril)utai)l(;  to  neuritic  after- 
otions.  At  times  the  affection  has  appeared  after  e.vjtosnre  to  cold, 
w^ingedion  of  hot  food,  and  psychic  disturhavces,  Tlu^  disonlcT 
w  characterized  by  difficulty  in  swalfojrinr/ — paralytic  dyspltaf/ia, 
Especial  difficulty  usually  attends  the  swallowing  of  fluids  and  of 
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fiiimll  particles  of  fixxl.  The  act  of  swallowing  is  often  attended 
with  a  peculiar  gurgling  sound — dysphagia  aonora.  If  the  patients 
arc  careless  in  the  ingestion  of  food,  over-distention  of  the  esoph- 
agus there wi til  may  give  rise  to  a  aeiise  of  fear,  danger  of  suffoca- 
(tony  and  pdlpitatlon  of  (he  heart  A  sound  introduced  into  the 
esophagus  can  be  moved  to  and  fro  with  undue  readiness  and  free- 
dom. The  prof/nomfi  depends  upon  whether  the  causative  condi- 
tions can  be  removed  or  not.  Nourishment  should  be  introduced 
by  means  of  a  tube^  the  paralyzed  musculature  should  be  stimu- 
lated daily  bv  means  of  a  suitable  sound-electrode  connected  with 
afttrddic  curreuf  of  not  too  great  strength  and  introduced  into  the 
esophagus,  and  the  fundamental  disorder  should  be  attacked,  as,  for 
instance,  syphilis  with  mercury  and  iodin,  diphtheria  with  injec- 
tions of  strychnin,  lead-iH>isoning  with  potassium  iodid. 

SPASM  OF  THE  ESOPHAGUS  (ESOPHAGISM)- 

SjKism  of  the  musculature  of  the  esophagus  is  observed  in  some 
caitral  neurosi\>{  (chorea,  epilepsy,  tetanus,  hydropliobia,  hysteria, 
hy|MH'hondria>is\  The  disonler  may  also  occur  in  association  with 
tinatomiv  dl,xtttst,<  of  //k*  (v/i/aj/  ntiTous  system.  At  times  it  is 
induoiHl  by  Ahn?/  Irritation  of  (he  esophagus  (introduction  of  the 
si>uud,  hanl  anirles  of  \\xx\k  TIk>so  ais*^  in  wliich  the  condition 
ariso^  atirr  the  employ mont  of  lvlladonn:i,  stramonium,  or  spoiled 
moat  tnay  be  innisidervHl  a<  instaiHx-s  o{  a  (ruric  variety.  Esoph- 
airi>i\i  iHou!^  tlin>ucl^  >/:V.r  intlurm^-s  in  as^xMation  with  enlarge- 
!\iei\t  ot*  the  ton^iU,  i^hrvMuo  phannir^^il  ^^tarrh,  chronic  esophagitis, 
eatv'vUMua  v^t*  the  v M^piia^r^i^  and  of  the  >loniach,  the  presence  of 
\>.^rr.^  in  t:.e  '.lU.^tiiu.  aiul  vi:s<ax>  of  th^  <<xual  or^rans.  Occa- 
siv^'w.'.N  '.I  ksw.!^  a-  a  r\^r/:  v>f  r-  .  .*''  -  •'/  diMurhances^  as,  for 
i:>:,i:u\\  '-  i\  *"^.^v.- \v /,^  rvvr-wtN  Ivl^ve  that  thev  have  been 
b  r.v  :\  l^N  ,;  ^^.li^vi  ylv^  1:.  i  r  .  iv.'  syir.prom  o\>n>ists  in  dijH- 
-  *    /     -^     V-         .^        .^  '.      L^jUid>  can   be   better 

v>xci    .  u,  ■  ...  ^  *   :<       V  :     :    •,  .::.::':>.::  !>  auendeil  with  a 

xVv-.^-x.  -    V  .     V  *  :. -'v/"\ .  whioh  at  time<  sets  in 

•  '•'-•  ^  •  »,'  Trr*  rntnxliKnion  of  a 
^'^  '  *.  -  •'  ^-  -^^  -  "-Tr— \'?n:  is  smldenly 
^-iv  N>.    .  ,  ^      V          >                     .        .     *    -    »;     '.m^anl,     A   dis- 

•  ^  -  ^        ;  ^  :•  rT.::r«:>l  to  remain 
^           -     -         '              .          \  ^       .     - -^    'ivi^sio^'  of  tht^  in- 

^  -  V  •     •   :  .  rt  '^irootion. 

'  .   '  \   -  -     •  .  -  T  .:«.c-^.y.  ami,  in 

^^ ^  ^' '  v*:r>.>;:  fv^  hours, 

^  ^  '       -*-•*:>  :*•*  rK^«  tiX> 
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great  strength  may  be  employed.     Of  particular  importance  is  the 
ireatvient  of  die  primary  disorder. 


IV.   DISEASES  OF  THE  STOMACH. 


PRELIMINARY  CONSIDERATIONS- 

Until  within  a  few  years  it  was  considered  sufficient  to  apply 
also  to  the  study  of  the  diseases  of  the  stonmcli  the  physical 
methods  of  examinafioii  alone  of  inspection,  palpation,  percussion, 
and  auscultation.  However  valuable  the  diagnostic  results  yielded 
even  yet  by  these  methods,  they  still  leave  the  investipitor  com- 
pletely in  the  dark  as  to  the  functions  of  the  stomach,  and  the 
fact  is  therefore  to  be  welcomed  that  within  recent  times  a  study 
of  the  functions  of  the  stomach  has  been  added  to  tlie  physical 
methods  of  examination.  '^J'hree  conditions  esjiecially  nnist  be 
taken  into  consideration,  namely,  the  absorptive  power  of  the 
stomach,  the  motor  activitv  of  the  stomach,  and  the  constitution 
of  the  gastric  juice. 

1.  To  determine  the  absorptive  power  of  the  stomach  a  small 
gelatin-capsule,  containing  0.2  (3  grains)  of  potassium  iodid,  is 
employed.  This  is  swallowed  by  the  j)atient  in  the  morning  when 
the  stomach  is  empty,  and  the  siiliva  is  then  examined  every  five 
minutes  for  the  presence  of  iodin.  For  this  purpose  starch-paj)er 
(bibulous  paper  that  has  been  dipped  in  a  paste  oi'  starch  and 
^aterand  then  dried  in  the  air)  and  fuming  nitric  acid  are  used. 
By  touching  the  mucous  membrane  of  the  check  the  paper  is 
rooistened  with  saliva,  and  then,  by  means  of  a  ghiss  rod,  a  drop 
rf  fuming  nitric  acid  is  applied  to  the  uKMstened  spot.  If  iodin 
basbeen  absorbed  and  has  made  its  ap))earance  in  tlie  saliva,  tlie 
starch-paper  is  stained  reddish  or  bluish  at  the  exj)osed  spot.  In 
performing  this  test  care  should  be  taken  that  tlie  gelatin-capsule 
IS  wholly  swallowed  and  is  not  possibly  crushe<l  in  the  mouth,  in 
order  that  the  potassium  iodid  be  not  admixed  with  the  saliva 
already  in  the  mouth.  It  is  absolutely  necessary  that  the  test  be 
Wade  when  the  stomach  is  empty,  because,  after  food  has  been  taken, 
|be  absorptive  activity  of  the  stomach  is  <'xceedingly  varial)le,  even 
>n  healthy  persons.  In  a  healthy  person  ten  or  fifteen  minutes 
^U  elapse  before  the  first  traces  of  iodin  can  be  demonstnite(l  in 
the  saliva.  In  the  presence  of  disease  of  the  stomach  there  is  fre- 
quently a  prolongation  of  the  pa-iod  of  (i/)sfn'j)fi()n.  This  period 
^prolonged  with  especial  regularity  in  cases  of  carcinoma  ol'  the 
stomach,  not  rarely  for  more  than  sixty  minutes.  The  same  con- 
ditioQ  may,  however,  be  present  also  in  cases  of  acute  and  chronic 
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^tric  catarrh,  gastric  ulcer,  and  gastric  dilatation.  The  absorp- 
tive activity  of  the  stomach  is  impaired,  further,  in  anemic, 
cachectic,  and  febrile  states. 

•  Little  is  known  with  regard  to  acceleration  of  gastric  abwrvtion.  It  is 
believed  to  have  been  observed  in  cases  of  recent  ulcer  of  tne  stomach, 
without  cicatrization. 

2.  The  motor  activity  of  the  stomach  is  studied  by  having  the 

Eatient  take  a  teat-mealy  and  determining  after  an  interval  of  six 
ours,  with  the  aid  of  a  soft  tube  introduced  into  the  stomach, 
whether  remains  of  the  food  are  still  present  or  not.  If  the  motor 
activity  of  the  stomach  is  unimpaired,  the  viscus  will  have  pro- 
pelled its  contents  into  the  intestine  within  six  hours.  A  iest-vieal 
consists  of  a  plate  of  soup  made  with  water  or  with  flour,  a  tender 
beefsteak  with  an  egg,  and  a  wheat  roll.  An  ordinary  rubber  gas- 
tube  may  be  employed  as  a  stomach-tube^  tlie  sharp  edges  being 
cut  away  with  the  aid  of  scissors,  or  a  soft  stomach-tube  with 
lateral  fenestra,  which  is  virtually  nothing  more  than  an  unusually 
long  and  thick  Xelaton  catlieter.  Both  varieties  of  tube  can 
be  readily  introduced  into  tlie  stomach  with  swallowing  move- 
ments. In  onlor  to  obtain  the  gastric  contents  the  expression- 
method  mav  ho  eniploved.  After  the  tube  has  been  introduced 
into  the  stomaoli  down  to  tlie  lower  curvature  the  patient  b^ins 
to  make  active  expulsive  efforts.  If  the  stomach  contains  chyme, 
this  will  he  expelled,  and  it  can  be  re<HMved  into  a  vessel  held 
beneath  the  fnv  opening  of  the  tube.  Should  unexpectedly  nothing 
ap(H'ar,  a  glass  funnel  must  be  introduced  into  the  free  opening 
of  tlu»  stomach-tube,  and  through  this  lukewarm  water  should 
be  intHHlueiHl  into  the  stonnu*h.  As  soon  as  the  flow  ceases  the 
intHnluetion  is  snsjHMnhHl,  the  tube  is  pinched  between  the  fingers, 
the  glass  tunnel  is  invertiHl  into  a  suitable  vessel,  and  the  pressure 
of  the  fingi^rs  i<  n^leastnl,  when  the  water  and  the  gastric  contents 
will  eseaiv.  niminntion  in  the  motor  actiritu  of  the  stomach  mav  be 
nHH\irni/tHl  tiviu  the  t;iet  that  the  vi<4.Mis  still  contains  considerable 
amomu<  six  houi-^  atter  tlie  inir^^<tion  of  IXmhI.  The  condition 
iKHun'-*  <>peeially  in  ass<H'iaiii>n  with  <.*:inMnoma,  dilatation,  and 
atonv  of  the  ^(oniaili.  hut  it  may  al<i>  attend  other  diseases  of  the 
stomaelu  a>.  lor  iti-ianee.  ira>trie  eatarrh. 

l.'.tt'.o  i^  kiuHMi  >\i:h  n  iTurvl  to  •j.^'-'j"  j  :•.  --fiff  in  the  motor  activity  of  the 
>'.•••;  J-";.  a'ithv'U;;h  ;i  r.;i:v.lH  r  .^t"  elworv:i:i,»:\>  are  on  reix)rd  in  which  the 
>t«M\\avh  >>a^  t  n;i^:\  :\>.^  ':■'.;  r^  ;it\T  :ho  ;r»ce^:itni  ot*  fixxl,  and  the  patient 
ovMi>::ra:'\  v  vMr.t'..r.:u^i  :  .  ;:  Mt  r  I:  <*!..^;iM  turthor  bt»  noted  whether  the 
jja^triv*  iv»ntr!i:>  .*>:;i.:u  :  ^x:.^.:  i  \  ivii  "v  o  «^i"  in<ut!ioient  mastication  of 
tho  tvssi  -<\  vN^twmor.  :.;•.:.:  .\:*.v;  ;»  triNr.ur.:  k;»;:>o  of  disease?  of  the  stomach 
ot   \  .x:  asi  ki:\vi. 


riu    di^stiv^  pv^wer  of  the  p^utric  juice  depi*nds  upon  the 

'  \  «i!>\  *'.'.i»r\^  aoitl.  iv]x:n.  and  lab-ferment  are 


*•'^"N^r.N^     T.>  *iM   !"»♦    tntf^cA  in  rKicAa 


DISEASES  OF  THE  STOMACH  207 

of  disease  of  the  stomach.  In  order  to  obtain  gastric  juice  for 
examination  a  test-meal  or  a  ted-breakf(ist  is  given.  A  test-meal 
may  be  constituted  of  the  ingredients  previously  named,  viz., 
a  plate  of  soup  made  with  water  or  with  flour,  a  tender  beef- 
steak with  an  egg,  and  a  wheat  roll.  The  test-breakfast  consists 
of  a  large  cup  (250  c.c.)  of  tea  without  sugar  and  of  a  wheat  roll 
(35gni.).  The  gastric  contents  are  obtained  by  expression  with 
the  aid  of  a  soft  stomach-tube  four  hours  after,  and  a  test-meal 
one  hour  after,  a  test-breakfast.  The  periods  named  have  l)een 
shown  by  experience  to  be  the  most  favorable  for  the  examina- 
tion. Personally,  I  prefer  the  test-breakfast  to  the  test-meal, 
because  the  manipulations  are  cleaner  and  the  examination  can 
be  more  quickly  terminated  without  affecting  its  reliability.  The 
contents  of  the  stomach  obtained  are  naturally  not  pure  gastric 
juice,  but  chyme  mixed  therewith ;  experience  has,  however, 
shown  that  under  normal  conditions  this  somewhat  dilute  gastric 
juice  possesses  quite  definite  and  constant  properties. 

In  the  first  place,  the  materials  obtained  are  carefully  inspected 
with  the  unaided  eye  for  the  presence  of  foreign  admixture  (blood, 
inucus,  shreds  of  tissue),  and  with  regard  to  the  condition  of  the 
food  ingested.  Then  the  reaction  of  the  gastric  juice  is  tested 
by  means  of  litmvji'paper.  This  will  l)e  found  almost  unexcep- 
tionaily  acid,  so  that  blue  litmus-paper  is  stained  red.  The  pres- 
ence of  an  acid  reaction  by  no  means  indicates  that  the  gastric 
contents  contain  free  acid,  for  it  may  be  due  also  to  acid  salts  in 
solution,  especially  phosphates.  Next,  Congo  paper  (bibulous 
P^per  stained  with  a  solution  of  Congo  red)  is  used  to  determine 
whether  the  gastric  contents  contain  free  acid.  In  this  event  the 
^ongo  paper  is  stained  blue.  The  Congo  reaction  yields  no  in- 
'orniation  as  to  the  nature  of  the  free  acid,  and  whether  it  l)e  due 
^'*  hydrochloric  acid  or  to  orgtinic  acids  (acetic,  lactic,  butyric). 

To  demonstrate  the    presence  of  free   hydrochloric  acid   the 
Vmrogluelri'VanilUn  solution  of  Giinzburg  (pidoroglucin,  2.0;  va- 
'J^^lin,  1.0;  alcohol,  30.0)  is  employed.     Of  this  reagent  about  5 
^J^ps  are  placed  upon  a  porcelain  dish,  and  an  e(jual  amount  of 
Altered  gastric  contents  is  added.     The  mixture  is  then  carefully 
lifted  over  a  flame  until  dried.     If  the  gjistric  juice  contain  free 
^^'^rochloric  acid,  a  beautiful  carmine-red  color  apj)ears  on  evapo- 
?"<^ii.      Complete    investigation    of    the   gastric    juice    requires 
Tx  .   ^^  also   quantitative  determination   of  the  fn/fJrochforic  acid. 
.  ^s   necessary   to   understand   that    two   kinds   of  hydrochloric 
^'^  must  be  distinguished  in  the  gnstric  contents,  the  roinbinid 
^^  the  free  hydrochloric  acid.     The  ])rotcids  of  the  gastric  con- 
^^te  immediately  enter  into  combination   with  a   porti(Mi  of  tiie 
hydrochloric  acid  of  the  gastric  juice,  and  only  wIkmi  this  combi- 
nation  has    been    completely    saturated    docs    hydrochloric    aci<l 
^^^in  uncombined,  therefore,  as  free  hydrochloric  acid.     In  the 
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further  digestion  of  proteids  this  free  hydrochloric  acid  only  is 
of  importance,  and  this  fact  will  explain  why  attention  has  been 
directed  especially,  and  often  even  exclusively,  to  the  free  liydro- 
chloric  acid.  Experience  has  shown  that  in  a  healthy  person 
after  ingestion  of  the  test-meal  previously  mentioned  the  pro- 
portion of  free  hydrochloric  acid  in  the  gastric  juice  is  from  0.15 
to  0.25  per  cent. 

The  chemic  methods  for  determining  the  total  hydrochloric 
acid,  the  combined  and  the  free  hydrochloric  acid  in  the  gas- 
tric juice,  are  too  complicated  for  the  general  practitioner,  apart 
from  tlie  fact  that  they  cannot  even  be  considered  as  accurate, 
and  often  it  will  suffice  for  the  physician  to  estimate  the  total 
acidity  of  the  gastric  juice ,  which  can  be  done  without  much 
trouble  or  the  consumption  of  much  time.  In  doing  this  not 
only  the  hydrochloric  acid  must  be  considered,  but  everything  in 
solution  in  the  gastric  contents  that  yields  an  acid  reaction,  as,  for 
instance,  phosphates,  and  under  some  conditions  lactic  and  acetic 
and  butyric  acids.  To  determine  the  total  acidity  of  the  gastric 
contents  a  1  :  10  normal  sodium-hydroxid  solution  is  employed,  of 
which  1  c.c.  neutralizes  0.00365  gm.  of  hydrochloric  acid.  The 
test  is  made  in  the  following  manner :  10  c.c.  of  filtered  gastric 
contents  are  introduced  into  a  glass  by  means  of  a  pi  pet,  and  6 
drops  of  an  alcoholic  solution  of  plienolphthalein  are  added.  The 
gjistric  contents  remain  unchanged  ;  at  most  a  slight  and  entirely 
insio:nificant  cloudiness  forms.  From  a  graduated  buret  normal 
sodium-hydroxid  solution  is  permitted  to  drop  until  a  coloration 
appears,  and  j)ersists  in  sj)ito  of  constant  shaking.  By  this  means 
evidence  is  furnished  that  the  first  drop  of  normal  sodium-hydroxid 
solution  is  in  excess,  and  that  all  of  the  acid  of  the  gastric  con- 
tents is  neutralized,  for  a  ])henolphthalein  solution  that  remains 
colorless  in  an  acid  solution  at  once  assumes  a  red  hue  with  the 
slightest  excess  of  alkali.     The  estimation  is  made  as  follows: 

If  4  c.c.  of  normal  sodium-hydroxid  solution  are  employed, 
1  "  sodium  hvdroxid  —  O.OOSO')  of  livdrochloric  acid, 
4    "  "  '-'  r^^- 0.01460  ''  "  and 

10    "         i^astric  contents  contain  0.014<)       "  "  and 

lOo 0.1 4<>         •'  "- 0.146  per  cent. 

If,  continuing  the  illustration,  4  c.c.  of  .<odium-hydroxid  solu- 
tion have  been  re<|nired  to  neutralize  10  c.c.  of  g:istric  contents 
and  therefon*  40  c.c.  of  sodium  hvdroxid  to  neutralize  100  c.c. 
of  gastric  contents,  the  total  acidity  of  tlit^  gastric  juice  is  for 
brevity's  sake  designated  simply  as  40.  The  pistric  contents  of  a 
healthy  individual  siiould  have  a  total  aciditv  of  from  30  to  60. 
If  the  total  acidity  l>e  less  than  ;U>,  the  condition  is  designated 
hypacidity,  and  if  more  than  (>0,  hy|>eniciditv. 

Ilyjwcidity   is  inconceivable  without  deticimcv  of  free  hydro- 
chloric acid  in  the  ira>tric  juice,  so  that  the  demonstration  of  total 
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hyparidity  indicates  also  hypochlorhydria.  Hyperacidity  of  the 
fj:astric  juice  can,  however,  be  induced  also  by  increase  in  the 
urg[anic  aciils.  Under  such  circumstances  the  free  hydrochloric 
aciil  and  the  organic  acids  must  be  determined  quantitatively. 
For  tins  purpose  the  filtered  gastric  contents  are  shaken  vigor- 
ously with  an  equal  amount  of  ether  in  a  separatory  funnel,  and 
the  iT^tstric  contents  are  then  [M)ured  back  into  a  glass  vessel. 
The  ether  will  take  up  the  organic  acids.  Then  normal  sodium- 
hvdroxid  solution  is  added  to  lU  c.c.  of  gastric  contents  until  the 
tii^t  (In^p  of  gastric  contents  heated  uj)()n  a  porcelain  dish  with  a 
<lrop  of  phloroglucin-vanillin  solution  no  longer  yields  a  red  color. 
In  this  way  demonstration  would  be  afforded  that  all  free  hydro- 
•  liloric  acid  has  been  neutralized  by  the  normal  sodium-hydroxid 
.'solution.  The  amount  of  hydrochloric  acid  can  be  readilv  esti- 
mated  from  the  amount  of  sodium-hydroxid  solution  employed. 

If  it  be  further  desired  to  estimate  the  amount  of  organic  acids,  it  would 
l>e  necessary  to  evaporate  the  ether,  to  dissolve  the  residue  in  water,  and 
to'letermine  the  acidity  of  the  aqueous  solution  by  means  of  normal  sodium 
hydroxid  and  phenolphthalein  in  the  manner  previously  described.  Organic 
acids  are  generated  in  the  stomach  by  the  fermentation  of  carbohydrates. 
^ticacid  is  almost  constantly  present  in  tlie  gastric  contents.  It  can  be 
readily  demonstrated  with  the  aid  of  Uffelmann^s  reagent  (solution  of  ferric 
<*lilorid,  1  drop;  carbolic  acid,  0.4;  distilled  water,  80.0).  If  filtered  giustric 
juice  be  added  to  Uffelraann's  reagent,  a  canary -yellow  color  appears  in  the 
amethyst-blue  solution  in  the  presence  of  hictic  acid.  Hydrochloric,  acetic, 
and  butyric  acids  likewise  induce  discoloration,  but  the  colr)r  is  smoky  gray 
and  not  yellow.  For  the  recognition  of  acetic  and  t)uti/ric  achh  dependence 
J'^dl  generally  be  placed  upon  the  sense  of  smell.  A  |)enetrating  sour  odor 
1"^  indicative  of  the  presence  of  acetic  acid,  and  a  rancid  odor  of  that  of 
'butyric  acid. 

The  determination  of  the  hydrochloric  a('i<l  in  the  gastric  juice 
'^naturally  of  great  significance  in  treatment.  Originally  it  was 
thought  that  the  knowledge  was  of  great  diagnostic  importance, 
"Ut  this  has  not  been  confirmed  by  more  extensive  experience, 
'^nachlorhvdria  occurs  frequently,  but  not  constantly,  in  associa- 
"^>n  with  carcinoma  of  the  stomach.  It  is  also  observed  in  con- 
ncction  with  acute  and  chronic  gastric  catarrh,  extensive  ci(»atri- 
^tion  of  the  gastric  mucous  membrane  after  the  action  of  corrosive 
^S^nts,  amyloid  degeneration  of  the  gastric  mucous  m<'mbrane, 
^^  anemic,  cachectic,  and  febrile  states.  Ilyperchlorhydria  has 
r^n  observed  in  connection  with  round  uKmt  of  the  stomach,  ami 
*^  ^Iho  occurs  as  an  independent  gjistrie  neurosis. 

Among  organic  acids  the  abundant  and  persistent  appearance  (A'  lactic 
^'d  has  erroneously  been  given  diagnostic  significance  with  regard  to  the 
P^^nce  of  carcinoma  of  the  stomach.  Organic  acids  may  be  abundantly 
P'^nt  in  conuection  with-  all  fermentative  processes  of  the  gastric  con- 
^cots,  aii(j[  with  especial  constancy  with  giustric  dilatation. 

.  fepmn  occurs  almost  always  in  suflHcient  amomit  in  the  gastric 
J'JJce.  It  is  only  wanting,  together  with  hydrochloric  acid,  when  the 
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glands  of  the  giistrie  mucous  membrane  have  undergone  atrophy — 
so-called  gastric  anadenia.  In  order  to  form  an  opmiou  as  to  the 
sufficiency  of  the  pepsin  in  the  gastric  contents  the  so-called  four- 
(/lews  ted  is  made.  Into  each  of  four  test-tubes  are  introduced 
5  c.c.  of  filtered  gastric  contents.  The  first  tube  is  left  unchanged, 
to  the  second  are  added  0.5  of  pepsin,  to  the  third  2  drops  of  dilute 
hydroc^hloric  acid,  and  to  the  fourth  0.5  of  pepsin  and  2  drops  of 
diUite  hydrochloric  acid.  Then  a  disc  of  albumin  of  uniform  size, 
best  obtained  bv  means  of  a  cork-cutter,  or  flakes  of  fibrin  of 
equal  amount,  are  introduced  into  each  tube.  The  fibrin  should  be 
thoroughly  washed  and  freed  from  blood,  and  it  can  then  be  kept  in 
glycerin.  The  four  tubes  are  placed  in  the  thermostat  at  the  tem- 
perature of  the  body,  and  the  digestive  process  during  the  suc- 
ceeding hours  is  observed.  If  siitisfactory  digestion  takes  place 
in  the  first  tube,  the  result  indicates  that  the  gastric  juice  contains 
sufficient  free  hydrochloric  acid  and  pepsin.  If  digestion  takes 
place  in  the  second  test-tube  and  not  in  the  first,  this  indicates 
a  deficiency  of  pepsin  ;  if  in  the  third  test-tube  and  not  in  the  first 
or  second,  a  deficiency  of  hydrochloric  acid ;  and  if  only  in  the 
fourtii  tube,  a  deficiency  of  both  pepsin  and  hydrochloric  acid. 

The  gastric  juice  almost  always  contains  lab-fennent  also  in  suf- 
ficient amount.  This  is  absent  only  in  gjistric  adenia.  To  demon- 
strate its  presence,  to  10  c.c.  of  unboiled  milk  5  drops  of  filtered 
gastric  contents  are  added,  and  the  mixture  is  placed  in  a  thermo- 
stat at  the  temj)erature  of  the  body.  The  presence  of  lab-ferment 
is  indicated  by  the  occurrence  of  coagulation  in  the  milk  within 
from  fifteen  to  thirty  minutes. 

ACUTE  GASTRIC  CATARRH- 

Ktiology. — Acute  g:istric  catarrh  is  an  exceedingly  common 
disorder,  and  in  the  majority  of  cases  it  is  dependent  uj)on  errors 
in  diet.  These  may  at  times  consist  in  the  ingestion  of  too  full 
n  meal,  at  otiier  times  in  the  ingestion  of  food  that  is  too  hot  or 
too  cold  or  insufficiently  masticated,  and  therefore  generally  eaten 
too  hastily,  ;ni<l  at  still  other  times  finally  in  the  ingestion  of 
sj)oile<l  food  or  drink.  Infants  are  frequeiitly  attacked  by  acute 
gastric  catarrh,  l)ee;uise  milk  is  readily  decomposed  and  frequently 
contains  fenneiitativi^  haetc^ia.  All  other  causative  factors  are 
iiuieh  less  eonnnonly  elleetive.  (jastric  catarrh  is,  however,  most 
likelv  to  he  oi'  toxic  oriiiin,  less  conmumlv  from  the  ingestion  of 
cheini<*  poisons  than  iVom  indulgence  in  alcohol  in  too  great  con- 
centration or  in  too  (rrent  amount.  Trdunwfie  (/aMric  catarrh, 
resultinir  from  injury  in  the  e|)ioastrium,  and  rheumatic  or  refrige- 
vatorji  (/(fsfric  rrffarrh,  resultino^  from  the  local  or  general  influence 
of  eohl,  are  of  rare  oeeurrenee.  Acute  infectious  and  debilitating 
diseases  generally  are  more  frecjuently  accompanied  by  acute  gastric 
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catarrh.  Gastric  catarrh  may  arise  by  extension  from  adjacent 
(li.sease,  as,  for  instanc-e,  in  connection  with  intetstioal  catarrh  or 
peritonitis. 

Anatomic  Alterations. — Little  is  definitely  known  with 
n-gard  to  the  aiialonuL-  alterations  of  acute  gastric  catarrh  in 
human  beings,  Ivcanse  opportunity  is  seldom  afforded  for  jjost- 
mortem  exaraination.  The  principal  alterations  usually  involve 
the  pyloric  region,  and  consist  in  redness  and  swelling  of  the 
mucous  membrane  and  increased  secretion  of  mucus.  Microscop- 
ically granular  cloudiness  of  the  main  cells,  the  glands,  hyperemia 
of  the  blood-vessels,  and  proliferation  of  round  cells  in  the  gastric 
mucous  nicinbnine  will  be  apparent. 

Symptoms  and  Diagnosis. — Among  the  symptoms  of  acute 
gastric  catarrh  the  nio-st  constant  i»  loss  of  appetite — anorexia.  In 
some  cases  there  is  a  desire  for  impiant  ami  highly  salted  or  acid 
articles  of  food  iwrticularly.  Thirst  is  usually  increased,  Not 
only  the  sight,  but  also  the  thought,  of  food  excites  disgust  and 
iiaiisea.  Often  vomiting  iK-curs,  tlie  fixxl  not  rarely  being  expelled 
in  a  state  of  fermentation  and  decomposition.  When  vomiting  is 
repeated  the  ejected  matters  not  rarely  actiuire  a  greenish  color 
from  admixture  with  biliary  coloring-matter,  Olteu  the  jiatiente 
c-omplaiii  that  the  vomited  matters  possess  a  bitter  taste,  which 
may  be  due  not  alone  to  the  biliary  coloring-matter,  but  also  to 
the  peptone  present.     In  less  severe  cases,  or  in  connection  with 

S"evioua  vomiting,  there  occurs  frequently  eructation — singnltus.' 
ften  acid  or  rancid  gases  arc  thus  expelled,  which  at  times  dif- 
fuse an  odor  of  hvilrogen  ^uiphid.  Acid  gastric  contents  also  are 
sometimes  brought  up.  leaving  in  llic  epigastrium  or  in  the  lower 
segment  of  the  esophagus  a  burning,  boring  sensation,  which  is 
known  as  heartburn — pyroeiB. 

Ijonil  rx<tminnliim  of  Ihr  nlmmn-k  usually  discloses  extensive 
tenderness  on  preaanre  In  the  epigastrium,  wiiteh  is  at  times  dis- 
tended with  gas  like  an  air-t-nsliion.  The  patients  also  often 
complain  of  a  sense  nf  ti-n>ioii,  of  pressure,  or  of  jMiin  in  the 
epigai^ric  region.  The  f^ctiosB  of  tlie  stomach  are  altered  in  so 
far  ajs  the  secretion  of  livdrochloric  acid  ceases,  while  mucus  is 
produced  in  increased  amoimt.  Tlit'  motor  activity  of  the  stomach 
IS  <liminished,  and  tlio  fiHxl  thereliii-e  remains  in  the  stomach  for 
;in  unduly  long  time.  The  tongue  is  usually  coated,  and  a  dis- 
agreeable odor  often  emanates  from  the  mouth.  The  patient  fre- 
quently complains  of  a  pasty  taate.  Frequently  the  bowels  are 
iiregnlar.  sometimes  constipation,  sonieti;ues  diarrhea,  existing.  Tiie 
urine  is  not  rarely  voided  in  small  amount,  presenting  a  dwp-n?d, 
highly  concentrated  or  saturated  color,  and  frequently  depositing 
a  brick-dnst  sediment  of  urates.    The  disorder  is  at  times  attended 


'  In   English,  eruclntinn  is  Bfnonyinoiu  with  b«lching,   niid  s 
wp,— A.  A.  E. 
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with  slight  fever — gastric  fever.  It  is  noteworthy  that  the  gen- 
eral condition  may  be  greatly  disturbed.  Vertigo,  mental  contu- 
sion, and  headache  are  frequently  recurring  symptoms,  and  are 
perhaps  to  be  attributed  to  the  action  upon  the  central  nervous 
system  of  toxins  formed  in  the  stomach.  The  frequent  occur- 
ren(*e  of  facial  herpes^  especially  labial  herpes,  is  j)erhaps  also  due 
to  toxic  effects  upon  peripheral  nerves.  The  duraiion  of  OA^'ute 
(/asfric  catarrh  varies  between  days  and  one  or  two  weeks. 
Relapses  are  extremely  common  in  the  presence  of  recurring  in- 
jurious influences,  and  these  readily  lead  finally  to  the  develo|>- 
ment  of  chronic  gastric  catarrh. 

Prognosis. — Acute  gastric  catarrh  is  not  a  fatal  disease,  and 
the  prognosis  is  therefore  favorable.  With  the  cooperation  of  the 
patient  relaj)ses  can  be  generally  avoide<l. 

Treatment. —  in  the  treatment  of  diseases  of  the  stomach  in 
gtMiend  and  jwirticularly  in  that  of  acute  gastric  catarrh  the  great- 
est innK)rtance  shoulil  l>e  attaclu^l  not  to  the  administration  of 
numerous  medicauuMits,  but  to  appropriate  dietetic  regulations. 
Soliil  fiHxl  should  be  entirely  prohibited,  and  only  weak  tea, 
bn>ths,  niilk-soup,  anil  nmeihiginous  soups  permitted.  Abstinence 
from  fiKxl  is  the  best  treatment.  Causal  indications  are  presi'nt 
when  the  stomach  has  Ikhmi  overloadeil.  The  viscus  should  then 
be  emptitMl  by  nieans  of  an  emetic,  most  serviceably  by  ajK>- 
morphin  hvilnx'hlonite  {0.2  :  10  :  8  minims  sul>eutaneously).  If 
the  sense  of'  pn\<sun*  anil  of  jkuu  Ih^  excessive,  a  hot  cataplasm 
shouKl  be  applitnl  to  ihe  epig-astrium.  Symptomatically,  dllnte 
hudi^H*hlnric  acid  (10  droj>s  in  a  wine-glassful  of  tepid  water  half 
an  hour  at\or  mcals^  may  U^  pn'si'rilHxl.  For  the  relief  of  heartburn 
alkalies^  as,  tor  instauiv,  Sixliuni  bi«*;irU>nate  itmm  10  to  20  gniins) 
or  lime-water  \\  tablo>}XH>nt\d)  or  mineral  waters,  may  Im?  given. 
ViTtig\>  and  hoailai^he  may  Ih'  n^lieveil  by  antipyrin  or  phenaceiin 
I  l.O — lo  jxraius — thrice  ilailv*. 

CHRONIC  GASTRIC  CATARRH. 

Btioloiry. — Errors  in  diet  an^  al-M^  the  nuvst  common  cause  of 

rlu\M\ii*  i:^j-irii'  vatarrii.  Irrvv^uiarity  and  undue  haste  in  eating 
:it\^  o^lHs  i:i..\  iinivM'tant,  <o  that  thr  tUxl  is  not  sufficientlv  masti- 
»a!<\l.  fi.vwt  t  :iu^ti:\xi  in  vvnain  pursuits  (merchants,  lawyers, 
phNvivian>  ^i:*Vt  r  t:\^r\  Tir!<  tii^^rvltr  \\ith  esjieoial  frequency, 
lHvai;<t^  tht^  v.^:!nt  :\\  -  :^a'v.oi  an*  mnioularly  ojK^rative  among 
tlu'n.  IVl\vt\ri?  t^^th  ;.rv  :.V^  r\^;v»n-ibu'  for  the  entrance  of  the 
uvsi  :^^:,^  ::o  ^tv^-^^u  ..  t^.  a-  ^"/:\  rt"iv:iy  pn^j^re^l  state.  Not 
nn\  In  av  ;  t/  cw;-^  v  ,\,::.r:^..  i:  :HH.:;<:>:'y  n  |x^uxi  gradually  passes 
^n^>  :'\  V :  :\v  V  :  ^  \r.  ....tV-m.iv-^^  ly  c«>mmon  variety  of 
V !  i\v^  X   ;: :>  '  ;  >  :   -/.  s^    ^>y.  .^."^    '    I  .c»?a//  catarrh^  from 

\\:.;v  ,tl  .w.  NX    V      .-,   :^\    :  .,.v\'\   \  t  \.>^^  TTwpiently  suffer.  Heavy 
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nmokers  also  are  not  rarely  the  victims  of  chronic  gastric  catarrh. 
Under  both  of  the  last-named  conditions  toxic  influences  are  oper- 
ative. Hypostatic  gastric  catan'h  occurs  especially  in  association 
with  chronic  diseases  of  the  respiratory  and  circulatory  organs, 
and  with  diseases  of  the  liver,  especially  cirrhosis.  Cachectic  and 
anemic  gastric  catarrh  develop  in  the  course  of  chronic  disease 
attended  with  impoverishment  of  the  blood  and  wasting  discharges. 
At  times  chronic  gastric  catarrh  occurs  in  conjunction  with  other 
diseases  of  the  stotnach,  as,  for  instance,  carcinoma.  From  the 
nature  of  the  causative  factors  chronic  gastric  catarrh  is  most  com- 
mon in  7nen.  and  it  occurs  almost  exclusively  in  adults. 

Anatomic  Alterations. — The  anatomic  alterations  of  chronic 
gastric  catarrh  involve  the  pyloric  region  by  preference.  The  mucous 
membrane  is  usually  covered  with  an  abundance  of  mucus,  which  in 
places  is  turbid  and  pus-like,  and  may  even  be  bloody  or  brownish 
in  color.  In  addition  the  mucous  membrane  presents  a  brownish- 
red  ap2)earance,  and  it  exhibits  here  and  there  dihited  vessels  and 
extravasations  of  blood.  At  the  same  time  the  mucous  membnine 
is  notably  swollen  and  thickened. 

On  microscopic  t^uami nation  the  superficial  epithelium  of  the  gastric 
mucourt  membrane  will  be  found  involved  in  marked  mucoid  degeneration. 
The  glandular  cells  exhibit  granular  turbidity,  are  in  part  shrunken  and 
uniform,  so  that  the  differentiation  between  the  parietal  cells  and  the  chief 
cells  is  lost.  Accumulation  of  round  cells  in  greater  or  lesser  number  has 
taken  place  between  the  gland -tubules.  The  blood-vessels  are  dilated  and 
greatly  distended.  Not  rarely  remains  of  blood-pigment  are  present,  indi- 
cating preceding  hemorrhage. 

Chronic  gastric  catarrh  readily  ^ives  rise  to  inflammatory 
hyiMjrplasia  of  the  submueosa,  and  even  of  the  muscularis  and  the 
serosa,  and  under  such  conditions  the  designaticm  hi/perfrophic  gas- 
tric catarrh  may  be  employed.  In  consequence  of  excessive 
hyperplasia  of  the  submueosa  in  places  the  mucous  membrane 
sometimes  presents  numerous  wart-like  elevations,  and  there 
results  the  condition  described  as  et(tt  inameloimK  At  times  tin* 
hyperplastic  tissue  undergoes  cieatrieial  contniction,  and  the 
stomach  undergoes  the  change  known  as  eirrhosin.  If  ein^um- 
8cribe<l  hyperplasia  of  the  mucous  membrane  take  place,  there  form 
under  some  conditions  numerous  pendulous  tumors,  or  gastric 
polypi — so-called  chronic  polypous  gastritis.  Excessive  prolifera- 
tion of  round  cells  between  the  glands  may  cause  atrophy  of  the 
latter  bv  pressure,  and,  if  at  the  same  time,  in  consequence  of  pre- 
ceding hemorrhage,  much  gray  or  blackish  j»igment  be  present  in 
the  mucous  membrane,  the  condition  is  designated  atrophic  pig- 
mentary induration  of  the  gastric  mucous  membrane.  At  timers 
almost  the  whole  of  the  glandular  structure  is  destroyed,  so  that 
the  mucous  membrane  resembles  gninulation-tissue,  and  the  con- 
dition  is   then  known  as  chronic  atrophic  gastritis,  or  j)hthisis 


214  DIGESTIVE  ORGANS 

ventriculiy  or  goMric  anculenia.  Finally,  it  may  be  that  8ome 
glands,  after  occlusion  of  the  excretory  duct,  are  transformed  into 
cystic  cavities — so-called  chronic  cystic  gadriiia. 

Symptoms  and  Diagnosis. — The  symptoms  of  chronic 
gastric  catarrli  resemble  in  many  respects  those  of  acute  gastritis, 
but  the  peculiarities  of  an  acute  disorder  are  wanting.  Alterations 
in  appetite  are  among  the  most  constant  symptoms.  Usually  there 
is  anorexia,  but  at  times  there  may  be  bulimia,  and  especially  a 
desire  for  piquant  articles  of  food.  Thirst  is  often,  but  not  always, 
increased.  Generally  the  tongue  presents  a  grayish  or  brownish 
deposit,  and  the  patient  often  complains  of  an  unpleasant  and  pasty 
taste.  Not  rarely  a  disagreeable  odor  emanates  from  the  month. 
At  times  there  is  increased  secretion  of  saliva.  Frequently  there 
is  troublesome  eructation — singultus,  which  often  is  followed  by 
heartburn — pyrosis.  The  gases  brought  up  by  eructation  not  rarely 
taste  and  smell  rancid  or  acid.  Vomiting  occurs  less  commonly 
with  chronic  than  with  acute  gastric  catarrh.  The  vomited  mat- 
ters often  consist  of  rancid  or  acid  fermenting  gastric  contents,  in 
which  microscopic  examination  discloses  the  presence  of  yeast- 
fungi  and  s;ircina\  Drunkards  frequently  suffer  in  the  morning, 
when  the  stonuich  is  empty,  from  distressing  retching  and  vomiting 
of  masses  n\<embling  saliva,  and  which  consist  of  saliva  swal- 
lowtnl  diirinir  the  niirlit,  and  less  conmionlv  of  carbohvdrates  that 
have  undt»riri>ne  nuiooid  fermentation.  This  manifestation  is 
known  as  the  morning  romidng  of  drHnka}xls.  The  epigastrium  is 
not  ran^ly  tomU'r  upon  pn»ssnn»  thn^uirhout  an  extensive  area.  The 
f\mctionsof  the  stomach  an^  variously  altertxl.  The  motor  function 
of  the  sti>maeh  is  iuipainnl  with  esjxvial  constancy,  so  that  the 
tiHHl  is  n^taintnl  in  the  stomach  tor  an  undulv  lonj;  time  and  readilv 
U!uleririH\<  diHH>nnx^sitii»n.  Absorption  on  the  jwrt  of  the  gastric 
muiHms  membrane  al>o  is  almost  alwavs  delavtHl.  In  the  less 
^rvrr\*  oasrs^simple  i'lin>nio  irastrie  t»:narrlO  the  secretion  of  hydn)- 
ililorir  ai'iil  is  diminishinl,  wliilo  in  the  more  severe  cases  (chronic 
nuuH>ns  ^-i<trii'  i^atarHo  t'nv  hydnn^hlorie  acid  is  N\"anting  in 
xhc  i::i>irii^  •NMitt  nts.  Wlun  anaihnia  exists,  not  onlv  is  hvdro- 
cldorir  aiMvI  \\:\ntl!iLr.  inu  al<o  |vp-»in  ami  lal>-terment.  The  bowels 
ar\  \i-r,ai;\  vs»n-tiiv\ti\l  and  irnc^iiar.  Urine  is  irenerallv  voided 
in  -.!r.:\l;   :rv.or.j.t-.  :    ot':<  n  o!\  v>H^iini:  a  nnl   s^ranular,  brick-dust 

K!\x;*.u::'v    mentAl  maiiifi^st.Ati<>&s  an^  ass^x^iateil  with  chronic 

C^i-:r.v  vMt.vT^r  .  T  !v  ;v-:u:.!s  K\^^!ri  in  |>v^hondriaeal,  prefer  to 
K    ,\\  lu .  a:\    .;  - -^     :    xi    :.^    r.r.ta*.    arvl    i>!iv<ioiil   aetivitv,  and 

ft        «  • 

v^in^r.  ^-  !  \  •.'-    \    -  Nv  '     :    ;     :.  ^^:  »:"^;\i*    n  !!tx^tion<  as  to  their 

tV.t  ::^  1     :\*^,:  \v  >    'w:^::  u^  :;..v:  :.  5.r  v-t*  i^.-iiv-^ — agoraphobia — 

,r^.^  vv\  :.       i"*  :  '^    -     I  ..   ::    -  :  ,v;;  .^*' r  :  r.t^il  tN^nfusion,  a  sense 

V  t   .\...  ,:                     ..  X  r      .  L,/\  .    V;r:  o^  vxvurs  with  e<j>eoial 

t'Av   ..  "  V      ^-^\;    .\;       V         -             -'^^  /v*  -  .:<c,iir.y  is  patftieularly 


CUROStC  GASTRIC  CATARRH 


215 


iiiitic<.'ablL'  iu  the  raoruing.  8oiue  putieiit»  complain  of  j>alpitation 
iij  the  Ittiirt  and  of  irregularity  in  tlie  action  of  tlie  heart.  Aatli- 
inatic  oonditions  ari^e  also  in  connection  with  marked  disteutioa 
iif  the  stomach  witli  gae — dyspeptic  aiikmu. 

Chronic  gastric  catarrh  ia  unattended  with  fever.  At  times 
emaeialton.  and  etiiihy  paUov  liecome  no  ]]n>nounc(Kl  that  latent 
gastric  carcinoma  is  rather  siispcctml.  Anemia  of  liigh  grade  witli 
its  sequels  develops  in  i-onjunction  with  gastric  anadenia,  and  the 
clinical  pictnrc  may  then  entirely  n^semble  that  of  progressive 
[lemteions  atiemin. 

The  iliiralionof  (l.c  tlinntu'-  is  extremely  variable.  Some  patients 
Bnffer  for  years,  and  even  throughout  life,  i'roni  chronic  gastrie 
catarrh.  Aniong  the  sequeU  dUalatiaii  of  the  atoiiuti'h — </fiiitreci(t«'m 
— may  be  mentioned  particularly,  bnt  e<iriAnoma  of  the  doniach  aleo 
in  by  no  means  rarely  a  sequel  of  chronic  gastric  catarrh. 

Prognosis. — The  prognosis  tie  penile  not  rarely  upon  the 
cooperalinn  of  the  patient,  anil  upon  his  willingness  to  forego 
excesses  in  eating  and  iu  the  nso  of  alcohol  and  tobacco.  In- 
curable causative  faet*irn  naturally  render  the  prognosis  unfavor- 
able. 

Treatmetlt. — The  trratment  should  lie  in  the  first  place  canaal 
anil  .It  the  Ktmc  time  prophylactic.  The  patient  should  be  advised 
to  eat  slowlv  and  with  rfmilaritv,  taking  care  t^)  masticate  the 
fiwd  thoroughly  and  lo  k.'f|.  iliv  t'.vih  in  j.'.hkI  condition.  IMuik- 
ard-H  must  give  up  llu-  ilm'  of  nlfnhnl,  and  Miii>kers  be  restrict*Hi  in 
ttiat  of  t4ibacco.  The  symptomatic  treatment  depends  upon  the 
nature  of  the  gsistric  dUturlianws.  If  tlic  ga-stric  contents  are  fri'e 
from  hydrochloric  acid,  dilute  hi/dniehloric  acid  (10  drops  in  a 
wtnc-gtassfnt  of  tepid  water  half  an  hour  atVer  meals)  should  be 
pn-8crihed.  To  the  hydrochloric  acid  from  ■')  to  10  grains  ofpepuht 
should  be  added,  if  this  also  be  absent  from  the  gastric  juice.  If 
active  fermentation  take  place  in  the  gastric  contents,  systematic 
irrigation  of  thi-  xtiDimrh  by  means  of  n  siphon -arrangement  should 
l>e  practiseil.  Oidy  rjinOy  will  it  be  possible  to  correct  gastrie  fer- 
mentation by  the  iutennd  administration  of  untizjfmol!c»,  !is,  for 
iustnnce  : 


I 

I  Pre 


B    Ualipvlicacici, 

Make  10  such  Htar<:h-c.i pilule!!. 
Dose:  1  captiule  tbriie  dnily  half  a 

B     R(w.rdn, 

Make  10  sui^h  powdpn 
Dose :  1  powJer  tlirici 


0.5    (71grflinH); 
0.02  1  i  grain).— 


0.1    {ligTBitiKl; 
0.02  (  i  griihM-- 


(Inilv  linir  an  hour  before  e, 


Prolonged  stasis  of  food  in  the  sloniacb  may  at  times  be  overcome 
by  administration  of  bitfim^  which  impnive  the  tone  of  the  gastric 
mnseuiatnre,  as,  for  instance ; 
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Or, 


B     Strychnin  nitrate,  0.1  (IJ  grains); 

Powdered  altliea-root,  sufficient  to  make  15  pills. 
Dose:  1  pill  thrice  daily. 


R     Wine  of  condurango,  200.0. 

Dose :  1  tables|>oont*ul  thrice  daily. 


Water-cures  are  much  employed,  and  those  that  can  be  carried 
out  at  bathing- resorts,  where  the  diet  is  strictly  regulated,  are 
especially  commendable.  Carlsbad  serves  as  an  example.  In 
general,  alkaline  mineral  springs  (Neuenahr,  Vichy,  Bilin,  Gies.s- 
liiibel,  Fachingen),  alkaline-ehlorin  springs  (Ems,  Selters,  Gleicli- 
eni)erg),  alkaline-saline  springs  (Carlsbad,  Marienbad,  Franzensbad, 
Tarasp),  and  sodium-chlorid  springs  (Wiesbaden,  Homburg,  Kis- 
singen)  are  worthy  of  consideration.  Kesidence  in  the  mount:iins 
and  pedestrian  tours  in  the  mountains  also  may  be  recommended, 
and  they  i're(j[uently  exert  a  useful  iuHuence  upon  tiie  mental  state. 


SUPPURATIVE  INFLAMMATION  OF  THE  STOMACH 
(PURULENT  OR  PHLEGMONOUS  GASTRITIS)- 

I^u'ulcnt  ijastritis  is  an  extrcmclv  rare  disease.  It  is  attendecl 
with  sfipptirfitio}!  i)i  the  subtnKcot^a,  the  pus  either  infiltrating  the 
tissues  in  a  diff'use  manner  or  collecting  in  a  circumscribed  manner 
into  an  al)s<*css.  At  times  the  pus  has  been  partially  evacuated 
into  tile  cavity  of  tiic  stomach  or  iut(>  the  ]>eritoneal  cavity,  and 
pcrfonition  may  tak(»  place  thnaigh  munrrous  cribriform  openings. 
()ftcn  purulent  peritonitis  develops.  Signs  of  general  septicemia, 
especially  enlargement  and  softening  of  the  spleen,  are  frequently 
observed.  The  causes  are  either  of  infrcfioKs  or  of  fo.ric  nafttre. 
Thus,  ])hlegmonous  gastritis  is  at  times  observed  to  develop  in 
the  sequence  of  'mfcrfntus  dis^'n.srs.  At  other  times  it  is  associated 
with  other  fliscdsts  of  the  stamach — as,  for  instance,  carcinoma^-or 
the  iuHammatory  process  has  extended  from  the  pharynx  or  the 
esophagus  to  the  sub?nucosi  of  the  stomach,  Poisoniiif/  with  cor- 
r(>sive  acids  and  alkalies,  and  excessive  indulirence  in  alcohol  mav 

• 

also  be  mentioned  as  causes.  Keeoirnition  of  the  disease  is  scan'clv 
possible.  It  is  often  ("oiieealed  behind  the  (^linical  j)icture  of  f/rneml 
scjtflcnniff  or  jicrifnuitis.  Fever,  (*])igastric  pain,  and  vomiting  are 
particularly  enustant  nianifestatious.  The  disorder  would  be  most 
readily  recoguized  ii'  a  tumor  in  the  epigastrium  becomes  smaller 
or  disaj)pears  after  the  vomiting  of  pus.  Death  usually  occurs 
within  a  few  davs  amid  siirns  of  proirressive  asthneia.  Recovery 
with  cicatrization  probably  takes  place  but  rarely. 

The  treatment  <'onsists  in  the  administration  of  stimulants, 
the  swallowing  of  l)its  of  iee,  and  the  application  of  an  ice-bag  to 
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ROUND  ULCER  OF  THE  STOMACH. 

'  Etiology. — Kciiiml  iilfir  (if  the  titotiiiu^i  is  a  coinmov  tUsnrilrr 
llmt  in  »>nio  regions  attacks  more  tlian  5  per  cent,  of  tin-  popula- 
tion.  Childhood  is  usually  exempt  from  the  disease,  while  the 
:H^  In-tween  tJie  fit^enth  and  the  thirtieth  vear  of  life  suffers 
fnpeciallj".  Womat  are  attacked  mure  than  twice  as  commonly 
aii  m«u.  The  disorder  develops  with  striking  freguencv  in  tho 
K'qtieiiee  of  chloroBia,  in  conseqnence,  it  is  llioiipht,  of  anemic 
f;itty  d..t;(.-nenitioii  .if  the  blood- vessels  .if  the  slomacli,  and  throin- 
li.K-i'  ill  thr  ili>i';iM-d  areas.  At  timf.-s  lln'  ingestion  of  hot  articles 
of  food  i^  i;i11<)w.'d  l>v  the  torniiitiun  of  a  roiiml  iilcr  i-f  the  .-^toni. 
lu'li.  Till-  di:..ase  is,  therefore,  obstTveil  with  uiiusna!  frc.iiieiH-y 
ill  onoks.  Tiuiiiiiatisin  in  the  epigastric  region,  as,  for  instance, 
a  wvere  hlnw,  luay  act  as  a  canso  of  the  disorder.  lu  this  f;nnip 
iif  t^tioliijrie  factors  may  lie  inchiihnl  alw)  violent  efforts  at  vomit- 
ing, which  may  give  riwe  t>>  hemorrhage  and  to  hemorrhagic  ero- 
sion of  the  gastric  niinr.ii.s  mejiiliran.',  and  secondarily  to  gastrin 

ulceration.  Certain  infectious  diseaBes,  particularly  pulmonary 
Iiihcrcniosis  and  syphilis,  have  Ih'i'O  made  rcspon^iilile  for  the 
.levelopment  of  roi'md  ulcer. if  lh.>   slumaelf,  l..it    this  sii|i]»silioji 

itil!  re.|uiifs  cntinniiloi-v  rviih^iiec.  At  time-  roiiiul  iil.vr  .if  the 
.tomach,  like  nlcen.lioo.if  the  .Inodinal  nm.'.uis  mcmlinme.  has 
been  oliserveil  to  dev-<'l>i|i  atler  extensive  bums  of  the  skin,  perhaps 
in  consequence  of  thrombosis  of  gjisiric  vessels  by  blood-plates. 
Further,  the  predispohiti.m  t<i  niiind  ulcer  of  the  stonmeh  may  Iw 
aii^ineiiird  by  i-.Ttuio  Injurious  inHiieuecs  acting  upon  the  stom- 
3c-ii,  aiiiiiiij^  nhirh  ituiy  b.'  named  the  ingestion  .if  starchy  f(K«l 
and  "f  iilr..b<il    in  eMT>si\r  amounts. 

Anatomic  Alterations. — The  roiin<l  ulcer  of  the  stomach 
acquires  its  name  from  its  shape.  It  is  generally  round,  and  if  it 
is  confined  to  the  gastric  nuieons  memhrane  it  presents  an  ap|)ear- 
ancc  as  if  the  raucous  membrane  in  the  diseased  situation  had 
l«>en  cut  out  «Hth  a  punch.  It  is,  therefore,  charactcrizeil  l>v  its 
sharp  borders,  which  UHiially  are  hut  little  elevated,  and  on  micro- 
scopic exarainution  exhibit  slight  alteratiims  (r.nind-coll  intiltra- 
tion  I.  The  muscular  layer  of  the  atomach  is  not  rarely  exposed 
in  the  fli>or  of  the  ulcer,  as  if  it  had  been  artificially  dissecteil  ont 
with  a  knife.  The  ulcer  vnneH  in  nize.  At  times  it  is  so  small 
that  it  may  he  readily  overlooked,  while  at  other  times  it  may 
attain  the  size  of  the  palm  of  the  hand.  It  is  most  fn-qiiently 
fitualfH  in  the  neighborhood  of  the  j>y!.irns  and  upon  the  (posterior 
wall  of  the  stomach,  and  least  coniiti.mly  at  the  lartlia.  Usually 
hut  a  single  ulcer  is  pn-sent.  If  there  are  several,  they  may  l>e  in 
various  stages  of  development.  At  tunefi  eontigllons  ulcers  coa- 
hwe,  and  as  a  result  irregular  excavated  losses  of  tissue  take 
,   rarely   the   ulcerative    process    extends    from      ' 
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mucous  merabrane  to  the  muscular  layer,  and  even  to  the  serosa. 
Such  a  condition  is  attended  with  dangei*  of  rupture  of  Uie  «toi/i- 
acA,  and  this  accident  occurs  with  such  frequency  that  the  round 
ulcer  of  the  stomach  has  also  been  designated  perforating  ulcer 
of  the  stomach.  Fortunately,  free  rupture  of  the  stomach  into 
the  peritoneal  cavity  is  frequently  averted  by  the  formation  of 
adhesions  between  the  stomach  and  adjacent  organs,  as  with  the 
liver,  the  pancreas,  or  the  spleen,  as  a  result  of  previous  circum- 
scribed peritonitis.  At  the  same  time  the  destructive  process 
may  also  extend  to  these  organs,  and  give  rise  to  alarming  hemor- 
rhage by  perforation  of  large  blood-vessels.  The  borders  of  deep 
ulcers  are  sometimes  terrace-like,  and  usually  steej)er  upon  one 
side  than  upon  the  other.  The  ulcer  is  sometimes  funnel-shaped, 
with  its  broad  base  directed  toward  the  gastric  mucous  membrane. 
The  apex  of  the  funnel,  however,  is  not  situated  vertically  over 
the  center  of  the  base,  but  eccentrically.  The  entire  shape  of  the 
ulcer  is  suggestive  of  the  mode  of  division  of  the  gastric  vessels, 
and  the  impression  is  created  as  if  the  distribution  of  a  gastric 
artery  had  been  involved  in  the  ulcenitive  process.  If  a  gastric 
ulcer  undergoes  cicatrization,  the  mucous  membrane  in  the  vicinity 
of  the  margin  of  the  ulcer  is  often  thrown  into  radiating  folds. 
Gastric  cicatrices  at  the  pvlorus  not  rarelv  are  followed  bv  ste- 
nosis  at  this  orifice  and  dilatiition  of  the  stomach.  By  contrac- 
tion cicatrices  may  give  rise  to  deformities  of  the  stomach.  At 
times  cicatrices  at  the  middle  of  the  stomach  may  cause  the  stom- 
ach to  assume  the  shape  of  an  hour-glass. 

Symptoms  and  Diagnosis. — Occasionally  gastric  ulcer  is 
wholly  unattended  with  syniptonis,  and  is  accidentidly  discovered 
on  post-mortem  examination — /afent  f/astric  ulcer.  In  other  in- 
stancies the  development  of  a  gastric  ulcer  is  insidious,  but  hemor- 
rhage or  perforation  takes  ]>lace  suddenly,  and  may  cause  death 
within  a  short  time.  Among  all  the  symptoms  of  round  ulcer 
of  the  stomacli,  hemorrhage  from  the  stomach — gastrorrhagia — is 
the  most  reliable  in  diagnosis.  In  its  absence  the  diagnosis  will 
only  be  more  or  less  ])robal)l(\  Hemorrhage  from  the  stomach 
takes  ])lac(',  however,  in  l)nt  one-third  of  the  cases,  and  its  occur- 
rence clcpcnds  upon  wliether  vessels  of  considerable  size  are  per- 
forated l)v  the  uleenitive  process  before  thrombosis  has  tiiken 
place.  Alost  iVecpiently  hemorrhage  from  the  stomach  gives  rise 
to  the  vomiting  of  blood — hematemesis.  The  vomited  bloo<l 
apjiears  as  dark-red.  partly  coagulated  masses,  is  often  adniixe<l 
with  particles  of  tood,  and  nsuallv  vields  an  acid  reaction.  The 
loss  of  blood  mav  be  so  considenil)le  as  to  render  death  imminent. 
The  patients  pn  sent  a  cadaveric  pallor,  with  a  soft,  small,  and 
<licrotic  ])ulse,  feel)le  heart-sounds,  often  systolic  heart-murmurs, 
and  dilatation  of  the  rijxht  ventricle.  Not  rarelv  albuminuria 
develoj)s,  with  sliglit  edema  about  the  ankles,  and  even  edema 
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of  the  face.  In  euiiseqiipiice  of  cerebral  anemia  attacks  of  syii- 
fope  occur,  especially  upon  assuming  tile  upright  posture,  with 
roaring  in  the  ears,  impairmeut  of  hearing,  blurring  of  vision, 
palpitation  of  the  heart,  anil  shortness  of  hrcath.  Death  takes 
pkce  amid  chronic  convulsionis.  At  times  blindness  follows 
recovery  from  gastric  hemorrhage. 

Much  less  commonly  hemorrhage  from  the  fltomach  is  attended  with 
coflee-gruund,  ink-like,  or  aoot-like  vomiting,  which,  on  the  other  liand,  is 
mmmuD  with  gastric  carcinoma.  It  occurs  with  gsatric  ulc-er  when  but 
Muall  homorrhageB  have  taken  place,  and  the  blood  retniiioH  in  the  stomach 
fur  a  considerable  time,  in  consequence  of  which  the  hemoglobin  ie  con- 
verted iuto  hematin  by  the  hydrocnloric  acid  of  the  gastric  juice. 

Far  less  commonly  hemorrhage  from  the  stomach  Is  unat- 
tended with  hematemesit^,  but  discharge  of  blood  takes  plat-e 
from  the  Ixiwel,  as  manifested  by  the  appearance  of  black,  tarry 
itoolB.  This  occurrence  roust  always  be  thought  of  when  patif  nts 
aiiddenlv  lose  consciousness  at  stool  and  l>ecomc  pale.  Xot  rarely 
slight  fenrile  movement  occurs,  probably  in  con.'*ei]uence  of  absorp- 
tion of  deoomposeil  blood  from  the  intestine  inU>  the  circulation. 
It  is  rare  for  hemorrhage  from  the  stomach  always  to  be  muni- 
fested  by  bloody  stools  alone.  More  frequently  bloody  vomiting 
occurs  in  ct>njuuction  with  blooily  stools. 

Epigastric  pain — gaatralgia — is  an  exceedingly  common  symi>- 
tom  of  gastric  ulcer,  but  it  is  of  varied  significance.  Pain  in  the 
epigastrium  appejirs  usually  a  short  time  after  the  ingestion  of 
food,  and  is  readily  induced  by  inappropriate  food.  Palpation 
of  the  stomach  also  induces  pain,  ami  espicial  consideration  should 
1)0  given  to  the  fact  that  this  pain  is  confined  to  a  circumscribed 
area.  At  times  pain  in  the  stomach  appears  in  certain  postures, 
as,  for  instance,  the  lateral  decubitus.  The  flmctions  of  the  stomach 
exhibit  no  peculiarity.  The  period  of  absorption  is  generally  pro- 
longed, rarely  shortened.  The  hydrochloric  acid  of  the  gastric 
juice  is  often,  but  by  no  means  constantly,  increased  (more  than 
0.25  per  cent.).  The  motor  functions  of  the  stomach  exhibit  no 
alteration.  The  patient*  often  complain  of  fri'quent  and  jx>rsi.«teut 
Trnmtiiif.  fiome  scarcely  retain  f<io(j  for  Mccks  and  months,  and 
alarming  emaciation  may  result.  Emctation  and  pyrosis  are  not 
uncommon  symptoms.  The  appetit«  is  usually  wanting,  while 
thirst  is  increased.  In  patients  in  whom  vomitinjr  is  frequent  the 
tongae  often  presents  a  vivid-rml  culor  and  a  clean  appearance, 
probably  in  (mnseqnence  of  irritation  due  to  the  marked  acidity 
of  the  vomited  matters.  Individuals  with  round  ulcer  of  the 
stomach,  as  a  ni!e,  emaciate  rapidly  and  acquire  a  irallid  apiienr- 
anoe.  Often  they  become  extremely  nervous  and  sleepless.  Even 
when  ci(ratrii!ation  of  the  ulcer  taltes  place,  they  must  fri'quently 
be  careful  in  eating  and  drinking  throughout  life. 

The  duration  of  tlie  ditfasc  usually  extends  overseveml  months, 
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whence  the  name  chronic  gastric  ulcer.  Besides^  there  is  a  great 
tendency  to  recurrence^  so  that  some  patients,  in  spite  of  all  care, 
are  annoyed  and  alarmed  from  time  to  time  by  renewed  symptoms 
of  gastric  ulceration.  Among  the  complications  of  round  ulcer  of 
the  stomach  the  most  frequent,  and  diagnostically  the  most  impor- 
tant, has  already  been  mentioned,  namely,  hemorrhage  from  the 
stomach.  Another  serious  complication  consists  in  peritonitis  and 
perforative  peritonitis.  Simple  j>oritonitis  is  generally  confined  to 
the  immediate  vicinity  of  the  ulcer.  Perforative  peritonitis  as  a 
rule  sets  in  abruptly,  and  gives  rise  to  alarming  collapse.  The 
abdomen  becomes  distended,  tense,  and  universally  tender  on 
pressure,  hepatic  and  splenic  dulness  have  disappeared,  and  death 
results  often  within  a  short  time. 

Perforation  of  the  ulcer  takes  place  less  commonly  into  the  bowel, 
through  the  diaphragm  into  the  pleural  or  the  pericardial  cavity,  and  even 
into  the  lungs  or  into  the  heart,  than  into  the  abdominal  cavity.  A  sub- 
phrenic abscess  may  alsio  develop  irt  consequence  of  perforation  of  a  gastric 
ulcer. 

Among  ('ompiication,s  guHtraif/ia  and  great  sensitiveness  of  the 
stomach  should  be  especially  mentioned,  and  these  may  occiision- 
ally  ])ersi.st  throughout  life.  Cicatrized  ulcers  at  the  pylorus  may 
give  rise  to  pifloric  stenosis  and  dilatation  of  the  stomach.  Destruc- 
tion of  the  muscular  ring  of  the  pylorus  is  followed  hy  pyloric 
in.siijfiricnci/.  Plspecial  signitieance  should  be  attached  to  the  fact 
that  at  times  in  advanced  life  carcinomii  develops  at  the  border 
of  a  gastric  ulcer. 

Opinions  are  divided  as  to  the  pnthof/eriesis  of  round  ulcer  of  the  stomach. 
In  our  opinion  local  disturbances  in  the  circulation  in  the  gastric  mucous 
membrane  constitute  the  first  alteraticm.  In  favor  of  this  view  is  the  shape 
of  the  ulcer,  which  often  reproduces  the  area  of  distribution  of  a  blood- 
vessel of  moderate  size.  At  times  thrombotic  occlusion  may  have  taken 
place,  at  other  times  rupture  of  a  blood-vessel  with  hemorrhage.  The  por- 
tion of  gastric  mucous  membrane  cut  off  from  its  blood-supply  may  be 
digested  by  the  gastric  juice,  a  process  that  is  prevented  under  normal  cir- 
culatory conditions  by  the  alkalinity  of  the  blood.  If  in  addition  hyper- 
acidity of  the  gastric  Juice  be  present,  digestion  is  favored  in  a  still  greater 
degree.  The  round  ulcer  of  the  stomach  may,  therefore,  be  designated  a 
peptic  ulcer.  Possibly  bacteria  also  take  some  part  in  the  destruction  of  the 
gastric  mucous  incnibraiie. 

Prognosis. — The  jmignosis  of  round  ulcer  of  the  stomach  is 
always  grave,  for  of  the  most  dangerous  complications  there  is  no 
small  unmbcr,  and  these  may  occur  unexpectedly  in  spite  of  all 
watchfnlni^ss  over  the  ])ati(»nt. 

Treatment. — In  the  treatment  of  round  ulcer  of  the  stom- 
ach diet  ])lays  an  inij)ortant  j)art.  As  hnig  as  the  ulcer  has  not 
undergone  cicatrization  the  patient  should  remain  in  bed  and  keep 
a  hot  cataplasm  constantly  aj>j>lied  to  the  epigastrium.  Only  liquid 
and  unirritating  food  shouhl  l>e  permitted.  A  milk-diet  is  the  best. 
The  milk,  after  thorough  boiling,  should  be  taken  in  small  swallows 


ROUND   ULCER  OF  THE  STOMACH  221 

tverv  quarter  of  an  liour  to  the  amount  of  one  or  one  and  a  half 
liters  jxir  day.  For  |xitients  who  have  an  aversion  to  milk,  weak 
U-a,  coffee,  or  meat-broth  may  be  added.  Should  milk  not  be 
well  l)orne,  it  can  be  made  into  a  thin  soup  with  the  aid  of  fine 
flour;  and  should  it  undergo  fermentation  and  aeid  dee()mjK)sition 
readily  in  the  stomaeh,  a  tal)les|KK)nful  of  lime-water  may  be  added 
to  each  glass.  Some  persons  bear  buttermilk  better,  and  it  will 
then  be  advisable  to  prescribe  a  course  of  buttermilk-treatment. 
If  the  stomach  is  exceedingly  sensitive  to  the  ingestion  of  f<K)d, 
it  may  l>e  necessary  for  a  time  to  forbid  all  food  by  the  mouth,  and 
to  confine  the  feeding  to  nutrient  enemata.  The  simplest  mixture 
for  this  purpose  consists  of  equal  parts  of  milk  and  slightly  sidted 
meat-broth,  to  which  some  sugar,  2  raw  eggs,  and  10  drops  of 
tincture  of  opium  may  be  added.  This  mass,  at  the  temperature 
of  the  b(xly,  is  p(»rmitted  to  flow  slowly  into  the  rectum  thrice 
daily  in  amounts  up  to  300  c.c.  by  means  of  a  Hegar  funnel,  after 
the  rectum  has  previously  been  cleared  of  fecal  matter  by  irriga- 
tion. The  resumption  of  solid  food  should  be  eflected  slowly.  There 
way  then  be  administered  soft-boiled  eggs,  meat-peptone,  calves^ 
brain,  scraped  beef,  scraped  ham,  scraped  sirloin,  veal-cutlets,  rice- 
pap,  potato-pap.  With  regard  to  vegetables,  fruits,  and  fatty 
articles  of  fo<Kl,(^re  must  be  taken  for  a  long  time,  often  through- 
<^yt  the  remainder  of  life.  Among  medicaments  we  would  espe- 
cially recommend  artificial  Carlsbad  salt  and  bismuth  salicylate. 
Of  the  salt,  1  or  2  teas[)oonfuls  should  be  dissolved  in  500  c.c, 
^f  tepid  water,  and  this  should  be  drunk  slowly  every  morning 
fof  four  weeks  while  the  stomach  is  empty.  The  object  aimed  at 
'■^  to  diminish  the  hypenicidity  of  the  gastric  juice,  to  remove  from 
"le  gastric  mucous  membrane  such  mucus  as  may  be  present,  and 
f^  induce  evacuation  of  the  bowels.  The  bismuth  sali(ylat<'  is 
intended  to  favor  the  process  of  granulation  and  cicatrization  of 
p  ulcer.  It  is  preferably  given  an  \un\r  before  meals,  in  order 
^"^t  it  niay  readily  reach  the  floor  of  th(»  ulcer.  If  pain  in  the 
^^oniach  is  present,  the  bismuth  may  be  combinc<l  with  narcotics  ; 
^>  for  instance : 

B     Bismuth  salicylate,  0.r»       (7'  grains); 

Morphin  hvdrochlorate,  0.(M)5  ( /g  jrrain); 

Extractor  belladonna,  0.02     (    \         '     ); 

Sugar,  o.O.'i     I   i       "     ).— M. 

Make  10  such  starch-capsiilos. 
Doee:  1  capsule  thrice  daily  bot'ore  meals. 

Should  henwrrhaffe  from  the  .stomach  tak(*  place,  the  j)atient 
^^tilJ  at  once  be  put  to  bed.  Small  bits  of  ice  nuiy  be  given  and 
,  5s\vallowe<l,  an  ice-bag  applic^l  to  the  epigastrium,  about  8  niin- 
iitm  of  flujj  extract  of  ergot  with  an  equal  amount  of  sterile  water 

^ttj^ted  beneath  the  skin  twice  or  thrice  daily,  and  lead  acetate 

administered  internally  ;  for  instance  : 
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R     Lead  acetate,  0.05  f  J  grain) ; 

Powdered  camphor,  0.02  (  |     "    ) ; 

Sugar,  0.5    (7}  grains). — M. 

Make  10  8uch  powders. 
Dose :  1  powder  thrice  daily. 

It  is  advisable  to  administer  no  food  by  the  mouth  for  several 
days,  substituting  nutneiit  eiiemata  of  the  composition  already 
described.  In  case  of  pentonitia  and  perfonitive  peritonitis  rest, 
the  application  of  an  ice-bag  to  the  abdomen,  and  administration 
of  opium  (0.03 — \  grain;  1  powder  every  two  hours)  are  neces- 
sary. Should  collapse  set  in,  15  minims  of  camphorated  oil  should 
be  injected  beneath  the  skin  every  two  or  three  hours.  Surgical 
intervention  has  been  pnictised  successfully  in  a  number  of  in- 
stances in  the  treatment  of  round  ulcer  of  the  stomach.  Ulcers 
attended  with  uncontrollable  and  dangerous  hemorrhage  have  been 
excised  after  exposure  of  the  stomach",  and  in  cases  of  perforative 
peritonitis  the  abdominal  cavity  has  been  opened,  the  pus  removed 
as  thoroughly  as  possible  by  sponging,  and  the  rupture  closed  by 
suture.  At  times  certain  sequels  of  a  round  ulcer  of  the  stomacli 
necessitate  oj)erative  intervention,  as,  for  instance,  cicatricial  steno- 
sis of  the  pylorus  and  hour-glass  contraction  of  the  stomach. 
For  the  relief  of  these  conditions  pyloroplasty  and  gastro-enter- 
ostomy  have  been  practised  with  good  results.  In  the  after-treat" 
ment  patients  of  means  should  be  advised  courses  of  treatment  at 
the  springs.  An  esjx^cial  reputation  in  this  connection  is  borne 
particularly  by  the  springs  of  Carlsbad. 

CARCINOMA  OF  THE  STOMACH^ 

Etiology. — Carcinoma  of  the  stomach,  like  carcinoma  in 
general,  is  a  disease  of  advanced  life,  usually  developing  after 
the  fortieth  yenr.  AVhy  this  period  of  life  is  more  predisposed  to 
carcinoma  is  as  yet  unknown.  Experience  has  shown  that  car- 
cinoma of  the  stomacli  is  more  common  in  men  than  in  women.  It 
is  also  observed  more  commonly  in  some  regions  than  in  others, 
probably  in  consecjuence  of  local  peculiarities  in  dietetic,  injurious, 
and  irritative  influences  acting  uj)on  the  stomach.  AV^ithout  dou!>t 
preceding  disease  of  the  stomach  has  an  influence  upon  the  develop- 
ment of  irastric  carcinoma.  Among  such  disorders  are  chronic 
gastric  eatiirrii,  round  ulcer  of  the  stomach,  and  irritation  of  the 
gjistric  mucous  membrane  l)y  excessive  indulgence  in  alcohol. 
Injuries  in  the  epigastrium  probal)ly  are  not  incorrectly  looked  u]X)n 
as  causes  of  carcinoma.  The  influence  ol'  heredity,  however,  is 
higiily  doubtful. 

Anatomic  Alterations. — Carcinoma  of  the  stomach  is  almost 
always  of  priinarj/  uafurc  ;  but  few  examples  of  secondary  c^ar- 
cinoma  of  the  stoniacjli  arr  on  record.  The  most  common  seat  is 
the  pylorus,  and  next  in   fmjuency  are  the  cardia  and  the  lesser 
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curvature.  The  fundu^s  almost  alway.s  e^?cape^,  f^ven  when  the 
ivniainder  of  the  sti>inaeh  w  involvnl  in  the  ne\v-<rrovvth.  In  some 
itLs«r>  the  tumor  Ls  circumscribefl  and  attarlied  to  the  jra-^tric  mucous 
memhrane  by  a  small  liase,  and  not  rarely  prf»scnting  a  (.Mip->liapeil 
dt-preaeion  upon  it*  surface.  The  shap^i  of  the  tumor  has  un«ler 
iuch  ciinditions  been  compared  with  the  appeanin<'e  of  a  funirous 
;jrc»wth.  and  on  this  account  it  has  been  desi<rnated  a  funtr'is  of 
the  Momaeh.  In  other  instances  diffus**  carcjnoniatons  infiltnition 
take?^  place,  which  may  attain  a  crmsidenible  extent,  es|HH*ially  in 
the  :^^bmucous  connective  tisHue,  ami  often  s*'n<ls  meilullarv  white 
scrands  of  carcinomatous  tiasue  into  the  connective-tissue  septa  of 
the  muacolar  laver  of  the  stomach,  an<l  evtn  into  the  serosa.  The 
wall  of  the  stomach  is  often  increasefl  in  thieknes.'^  to  several  centi- 
meters in  the  disease<l  area. 

In  accordance  with  the  appearance  of  the  neoplastic  tissue, 
4fr^.r*il  rnri^iies  of  earnnovm  of  the  Mornnrh  nrr  distinguished.  If, 
in  o«HLsequence  of  marke<l  development  of  eonneetive  tissue,  the 
new-^iwth  is  dense  and  deficient  in  fluid,  it  is  desi<f  nated  'djihrons 
tytrriiioma — ^irrhus.  It  is  desij^nated  intflnlhirii  or  alveolar  car- 
cinouui  when  so-called  *' carcinoma-milk  "  can  he  M-rape^l  without 
diificulty  from  the  carcinomatous  tissue  with  a  knife.  (o//oi<I  or 
j^hitinoas  carcinoma  is  attended  with  the  preseu<-e  of  spaces  tilltnl 
▼ith  gelatinous  contents  resembling  isinglass. 

On  microficopie  examination  the  carcinomatourt  tumor  !■*  found  to  be  con- 
<itat€dofepithelioidcelK  which  lieclosetogether  inanffr^t-likearmntrenu'nt, 
ind  in  coD94K)aence  of  which  the  individual  collections  of  carcinoniii-colls 
in*  ^panted  from  one  another  by  connective-ti?<:*ue  «epta.  The  eareinoma- 
ti>nj*  im^ne  is  developed  as  a  result  of  abnormal  proliferation  nf  the  chief 
^.Ia  of  the  lab-glauds^  the  proliferation  rapidly  advaneiiitr  into  the  ^u^- 
mncooM  tiasae,  where  it  finds  exceedingly  favorable  conilitioiis  for  its  further 
'ievffiopment.  The  portion  of  gastric  mucous  membrane  involv^Ml  in  tlie 
2*^-growih  frequently  exhibits  signs  of  chronic  interjrlandular  catarrh  and 
even  atrophy  of  the  lab-glands  (anadenia). 

Carcinomatous  tissue  has  a  ^reat  tendency  to  nnderuo  tlisinfr^ 
grntion.  Therefore  the  superficial  layer.-  of  the  new-jirrowtli  are 
iiHiallv  foimd  destroyed,  and  thus  the  so-<';iiied  rarciitrnn(!f'>'is 
wrr  is  formed.  In  the  process  of  disintenr.ition  hnnnrr/Kn/f 
from  or  perforation  of  the  stoutach  may  readily  take  place.  The 
latter  is  often  averted  by  the  previous  formation  of'  adiic-ion- 
bKween  the  stomach  and  adjacent  (►r^ans  in  consecjueniM-  of  circuni- 
•eribwl  peritonitis,  Generallv  the  j)rrh/astrir  hnnitJidti''  (/fi'm's 
also  uncfergo  carcinomatous  de^rcneration  and  are  ccuivertcd  into 
iarr],  nodular  tumors.  Not  rdn^v  ffe('0)ifl(n'i/  rarrinoma  J(rJ"f>.< 
tk  other  organs,  most  eoninionly  in  the  liver. 

Symptoms  and  Diag^nOSis. — The  syni]>tonis  of  enn'inoma 
"f  the  stomach  are  in  part  local,  in  part  general.  I'lie  latter  row- 
*t  in  manifestations  of  rftrrl/imnatovH  jnar(fsiints,  an<l  these  oerur 
^b  especial   readiness  precisely   in  cases   of  eareinonia   i>t'  the 
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B     Lead  acetate,  0.05  f  J  grain) ; 

Powdered  camphor,  0.02  (  i     "    ) ; 

Sugar,  0.5    (7i  grains). — M. 

Make  10  such  powders. 
Dose :  1  powder  thrice  daily. 

It  is  advisable  to  administer  no  food  by  the  mouth  for  several 
days,  substituting  nutrient  eiicinata  of  the  composition  already 
described.  In  case  of  peritonitw  and  perforative  peritoniiis  rest, 
the  application  of  an  ice-bag  to  the  abdomen,  and  administration 
of  opium  (0.03 — \  grain ;  1  powder  every  two  hours)  are  neces- 
sary. Should  collapse  set  in,  15  minims  of  camphorated  oil  should 
be  injected  beneath  the  skin  every  two  or  three  hours.  Surgical 
intervention  has  been  practised  successfully  in  a  number  of  in- 
stances in  tlie  treatment  of  round  ulcer  of  the  stomach.  Ulcers 
attended  with  uncontrollable  and  dangerous  hemorrhage  have  been 
excised  after  exposure  of  the  stomach',  and  in  c^ses  of  perforative 
peritonitis  the  abdominal  cavity  has  been  opened,  the  pus  removed 
as  thoroughly  as  possible  by  sponging,  and  the  rupture  closed  by 
suture.  At  times  certain  sequels  of  a  round  ulcer  of  the  stomach 
necessitate  oj)erative  intervention,  as,  for  instance,  cicatricial  steno- 
sis of  the  pylorus  and  hour-glass  contraction  of  the  stomach. 
For  the  relief  of  these  conditions  pyloroplasty  and  gastro-enter- 
ostomy  have  been  pnictised  witli  good  results.  In  the  ajier-freftt- 
ment  patients  of  means  should  be  advised  courses  of  treatment  at 
the  springs.  An  esjK'cial  reputation  in  this  connection  is  borne 
particularly  by  the  springs  of  Carlsbad. 

CARCINOMA  OF  THE  STOMACH^ 

Etiology. — Carcinoma  of  the  stomach,  like  carcinoma  in 
general,  is  a  disease  of  adranced  life,  usually  developing  after 
the  fortieth  year.  Wliy  this  period  of  life  is  more  predisposed  to 
carcinoma  is  as  yet  unknown.  Experience  has  shown  that  car- 
cinoma of  the  stomach  is  more  eommon  in  men  than  in  women.  It 
is  also  observeil  more  commonly  in  some  regions  than  in  others, 
probably  in  conscijuc^uce  of  local  j)eculiarities  in  dietetic,  injurious, 
and  irritative  iuflucnces  acting  uj)on  the  stomach.  Without  doubt 
preceding  disease  of  the  stomach  has  an  influence  upcm  the  develo]>- 
ment  of  irastric  carcinoma.  Amontr  such  disorders  are  chronic 
gastric  ratarrli,  round  ulcer  of  the  stomach,  and  irritation  of  the 
gastric  nuicous  nuMnhnine  l)y  excessive  indulgence  in  ak*ohol. 
Injuries  in  the  epigastrium  ])n)l)al)ly  are  not  incorrectly  looke<l  u]X)n 
as  causes  of  carcinoma.  The  influence  of  heredity^  however,  is 
hijrblv  (loul)tful. 

Anatomic  Alterations. — Carcinoma  of  the  stomach  is  almost 
always  o{  pvimtrry  nature;  \n\\  few  examples  of  secondary  car- 
cinoma of  the  stonmcli  arc  on  record.  The  most  common  seat  is 
the  pylorus,  and  next  in  f'rocjuency  are  the  cardia  and  the  lesser 
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curvature.     The   fundus  almost  always  escapes,  even  when  the 
remainder  of  the  stomach  is  involved  in  the  new-growth.    In  some 
cases  the  tumor  is  circumscribed  and  attached  to  the  gastric  mucous 
membrane  by  a  small  base,  and  not  rarely  presenting  a  cu]>-shaj>ed 
depression  upon  its  surface.     The  sliape  of  the  tumor  has  under 
such  conditions  been  compared  with  the  appearance  of  a  fungous 
growth,  and  on  this  account  it  has  been  designated  a  fungus  of 
the  stomach.     In  other  instances  diffuse  carcinomatous  infiltration 
takes  place,  which  may  attain  a  considerable  extent,  especially  in 
the  submucous  connective  tissue,  and  often  sends  medullary  white 
strands  of  carcinomatous  tissue  into  the  connective-tissue  septa  of 
the  muscular  layer  of  the  stomach,  and  even  into  the  serosa.    The 
wall  of  the  stomach  is  often  increased  in  thickness  to  sevend  centi- 
meters in  the  <liseased  art^a. 

In  accordance  with  the  aj)pearance  of  the  neoplastic  tissue, 
several  varietiea  of  carcinoma  of  the  f<fom((ch  are  distinguished.  If, 
in  consequence  of  marked  development  of  connective  tissue,  the 
new-growth  is  dense  and  deficient  in  fluid,  it  is  designated  njihrous 
carcinoma — scirrhtis.  It  is  designat(»d  uiedullarij  or  alveolar  car- 
cinoma  when  so-called  ^*  carcinonm-milk '*  can  be  scraped  without 
difficulty  from  the  carcinomatous  tissue  with  a  knife.  CnUohl  or 
gelatinous  carcinoma  is  attended  with  the  presence  of  spaces  filled 
with  gelatinous  contents  resembling  isinglass. 

On  microecopic  examination  the  carcinoinatou.s  tumor  is  found  to  be  con- 
stituted of  epithelioid  cells,  which  lieclosetogether  in  a  nest-like  arrangement, 
^d  in  consequence  of  which  the  individual  collections  of  carcinoma-celln 
we  separated  from  one  another  by  connective-tissue  septa.  Tiie  carcinoma- 
^^^  tissue  is  developed  fi»  a  result  of  abnormal  j^roliferation  of  the  chief 
^lls  of  the  lab-glands,  the  proliferation  rapidly  advancing  into  the  sub- 
mucous tissue,  where  it  finds  exceedingly  favorable  conditions  for  its  further 
^^^elopment.  The  portion  of  gastric  mucous  memljrane  involved  in  the 
^^^•growih  frequently  exhibits  signs  of  chronic  interglandular  catarrh  and 
^^'en  atrophy  or  the  lab-glands  (anadenia). 

Carcinomatous  tissue  has  a  great  tendency  to  undergo  flisinfc- 

^^fion.     Therefore  the  sinicrficial  hivers  of  tli(»  new-jrrowth  are 

"Siially  found   destroyed,  and    thus   the   so-called    rar<'inomat<nis 

^^r  ig   formed.      In   the   process   of   disintegration  hcmorrhfu/r 

J^^i  or  perforation  of  the  stomach   may  readily  take  phuM'.     The 

/'^^r  is  often  averted   by  the   j)revious   inrrnation  (d'  adhesions 

^^Veen  the  stomach  and  a<liacent  organs  in  <'onse(iuenee  of  eireiini- 

'.^t>ed   peritonitis.      Generally  the  prrif/asfrir  /i/mjfhafir   f/Zands 

I  ^^    uncfergo  carcinomatous  degeneration  and  are  converted   into 

•    ^4,  nodular  tumors.      Not   rarely  snunidfirj/  carcinomn   flrrdoj/s 

^^ther  organSy  most  commonly  in  the  liver. 

j^    Symptoms  and  Diagnosis. — The  symptoms  of  carcinoma 

.     t:he  stomach  are  in  j)art  local,  in  part  general,     'f  he  latter  <'on- 

,^  in  manifestations  of  carrinomafntis  )n((rasmns,  and  these  occur 

^^'^Vi  especial  readiness  precisely   in   cases  of  carcinoma  of  the 
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stomach,  because,  in  addition  to  the  injurious  influences  usually 
exerted  by  carcinoma  upon  the  general  nutrition,  in  cases  of  car- 
cinoma of  the  stomach  the  injurious  effects  of  the  disturbance  of 
gastric  digestion  are  superadded.  As  long  as  local  symptoms  are 
wanting  the  diagnosis  will  remain  doubtful.  Progressive  emacia- 
tion, increasing  pallor  of  the  skin,  and  the  occurrence  of  cachectic 
edema  may,  perliaps,  arouse  suspicion  of  latent  internal  car- 
cinoma, but  its  situation  in  the  stomach  will  be  suggested  only 
when  gastric  disturbances  are  at  the  same  time  present.  Further, 
most  extensive  carcinoma  of  the  stomach  may  exist  in  the  absence 
of  local  symptoms  referable  to  the  stomach. 

Among  all  of  the  heal  mwdfestatioiis  the  demonstration  of  a 
tumor  of  tlie  stomach  is  the  most  important  from  a  diagnostic 
point  of  view.  Usually  this  will  be  appreciable  to  the  right  of 
the  median  line  just  below  tlie  inferior  margin  of  the  liver,  or  it 
mav  extend  from  this  situation  toward  the  left  in  the  course  of 
the  lesser  curvature  of  the  stomach.  As,  however,  under  normal 
conditions  tlie  pylorus,  as  well  as  the  lesser  curvature  of  the 
stomach,  is  concealed  by  the  liver,  it  follows  that  tumors  in 
the  portions  of  the  stomach  named  will  become  accessible  only 
when  they  have  attained  considerable  size  and,  by  reason  of 
their  weight,  are  capable  of  dragging  the  stomach  downward, 
so  that  as  a  result  the  pylorus  and  the  lesser  curvature  of  the 
stomach  are  directly  applied  to  the  abdominal  wall.  When  the 
abdominal  walls  are  thin  and  emaciated  the  gastric  tumor  is  not 
rarely  visible  as  a  roundish  and  nodular  mass.  On  palpation 
the  growth  will  be  felt  to  be  of  solid  consistence  and  irregularly 
nodular.  Almost  always  it  is  tender,  even  upon  slight  pressure. 
It  is  important  that  in  contnidistinetion  from  new-growths  of  the 
liver  and  of  th(»  spleen  displacement  does  not  take  place  with  the 
movements  of  respiration.  Exceptions  to  this  rule  occur  only 
when  the  tumor  is  adiierent  to  the  liver,  and  participates  in  its 
resj>iratory  displacement ;  or,  if  the  entire  stomach  is  involved  in 
carcinomatous  dej^enenition,  so  that,  by  reason  of  the  rigidity  of 
its  walls,  it  is  no  longer  (•a])able  of  yielding  before  the  respiratory 
movement  of  the  diaj)linigm.  Further,  care  must  be  taken  to 
avoid  eoiifoundinij  the  respiratory  gliding  of  the  abdominal  walls 
over  the  tumor  witii  the  respiratory  movement  of  the  latter  itself. 
Pereussii)n  over  tlic  irastrie  tumor  yields  a  dull-tympanitic  note. 

( '(irriiiotndfa  t>/  flic  rardid  lire  never  accessible  to  examination 
through  the  abdominal  wall,  but  they  can  be  detected  only  with 
the  aid  of  the  esoj>hageal  bougie,  which  encounters  resistance  40 
cm.  (151  in.)  iVom  the  edge  of  the  teeth.  The  employment  of  the 
sound  shonld  never  hr  omitted  in  anv  doubtful  case  of  marasmus. 
Auscultation  of  the  stomach  is  also  important.  If  a  patient  with 
can'inomatons  stenosis  ot*  thi»  cardia  l)e  made  to  swallow  fluids 
there  are  heard,  it'  the  stethoscope  is  placed  in  the  angle  between 
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ibt  eiisiform  process  and  the  lel't  costal  margm,  either  after  a  oon- 
udcrahle  length  nf  time  an  injection-miirnmr  and  an  expressiuii- 
■  murmur,  or  after  an  unuBiiidly  long  interval  hut  a  single  niurniiir. 
At  the  eamc  time  the  murmurs  are  usually  strikingly  loud  and 
IcHig  coiititiiied. 

In  the  prefienco  of  gastric  CArciuoEiiu  the  funiiions  of  the  xtumach 
are  not  sltered  in  anv  such  characteristic  manner  ae  to  permit  the 
recognition  of  the  disorder  with  certainty.  Frequently,  almost 
constantly,  the  period  of  absorption,  as  determined  by  the  (wtjus- 
sinm-io«lid  test,  is  prolonged,  occupying,  instead  of  k-n  or  fifteen 
minutes,  as  much  as  from  tliirty  to  sixty  minutes,  or  even  more. 
The  motor  aetivitj'  of  the  stomach  also  will  be  found  diminished, 
and  foreign  bodies — for  instance,  cherry-pits — may  remain  in  the 
stomach  at  times  for  months.  Hydrochloric  acid  is  almost  always 
wanting  in  the  gastric  contents. 

Boaa  ha8  attached  great  diagnostic  aiguificance  to  the  preeence  of  luetic 
*cid  in  the  gastric  contcDta,  but  witliout  juatifii'atiun. 

Persons  sutfering  from  gastric  carcinoma  complain  principally 
of  severe  cpigcudiii:  pain  or  <}adi-a(gia.  This  not  rarely  seta  in 
toward  uignt  and  disturbs  sleep.  Often  then^  is  a'mgultug  or 
vomiting.  The  regui^ltated  gast's  not  nirely  emit  an  ofl'ensive 
odor  and  tlmt  of  hydrogen  sulphid.  Tlie  vomited  matters  often 
ivjuiain  lai^  numbers  of  sarcinw,  and  long,  curve<l  bacilli,  which 
have  been  considered  rcspnnNible  for  the  lactic-acid  fermentation 
nf  the  gastric  contents.  Of  diagnostic  importance  is  the  occur- 
rence i>f  small  masses  of  bloo<!  coloring-matter  demonstrable  niicro- 
jcopically. 


i  of  earcinnmatniu  liii 


/  be  >„ 


Most  patients  with  carcinoma  <if  the  stomach  complain  of 
obstinate  loss  of  nppHile — anorexifi .  Thirst  is  not  rarely  in- 
creased. The  tongue  as  a  rule  is  coated.  In  diagnosis  the  pres- 
ence of  carcinomatona  iixlurdliou  and  etdargemcid  of  the  siiprii- 
dariruhr  li/mphatic glaiid/i  upon  tho  leftside  is  significant.  The 
inguinal  lymphatic  glands,  also,  not  r-arely  exhibit  induration  and 
enlargement.  The  urine  is  generally  passed  in  small  amounts ;  it 
iH  tlierefore  usually  deep  red  in  color  and  concentrated,  and  as  a 
rule  trontains  ranch  indican.  The  boirrU  are  commonly  consti- 
pute<l,  although  diarrhea  may  occur  periodically.  The  geifral 
nutritirm  usually  suffers  early.  The  patients  emaciate  markedly 
within  a  short  time,  and  aetjuire  a  pallid  or  waxy-yellow  appear- 
ance. The  latter  is  found  on  ij-amination  of  tfit  h/atxl  to  he  depend- 
ent u]wn  diminution  in  the  number  of  red  blood-corpuscles  and  in 
the  amount  of  hemoglobin. 


226  DIGESTIVE  ORGANS 

and  foci  of  softening  vi  the  spinal  cordy  such  as  take  place  in  pernicious 
anemia. 

Death  occurs  within  a  year,  usually  with  progressive  asthenia. 

Among  the  complications  hemorrhage  front  the  stomach  is  the 
most  conspicuous.  This  often  gives  rise  to  the  vomiting  of  blood — 
hematemesis.  Most  frequently  the  vomited  matters  resemble 
coifee-grounds,  or  ink,  or  soot,  while  less  commonly  fresh  blood  is 
present.'  These  variations  are  to  be  explained  by  the  fact  that,  as 
a  rule,  small  blood-vessels  are  opened  in  the  process  of  disintegra- 
tion of  the  Carcinomatous  tissue,  so  that  the  small  amounts  of 
blood  extravasated  remain  for  a  considerable  time  in  the  stomach, 
while  the  hemoglobin  undergoes  alterations  in  consequence  of 
the  action  of  the  acids  of  the  gastric  juice.  Although  hemorrhage 
from  the  stomach  may  be  repeated  frequently,  it  rarely  causes  death. 
Carcinoma  at  the  pylorus  frequently  gives  rise  to  dilatation  of 
the  Htomach — gastrectaais.  The  pyloric  ring  may  also  be  destroyed, 
and  jjyloric  incontinence  result.  At  times  secondary  carcinoma 
develops  in  other  organa,  and  it  may  divert  attention  from  the 
primarily  involved  stomacli.  In  this  connection  secondary  carci- 
noma of  the  liver  especially  should  be  mentioned.  At  times 
rupture  of  the  .stomach  takes  place,  sometimes  into  the  abdominal 
cavity,  at  other  times,  after  previous  adhesion  of  the  stomach,  into 
neighboring  organs,  rarely  through  the  anterior  abdominal  wall. 
Carcinoma  of  the  stomach  is  usually  unattended  with  fever.  At 
times,  however,  febrile  movement  occurs,  and  it  may  even  be  of 
intermittent  tyjx\  Possibly  it  results  from  the  absorption  of  toxic 
substances  from  the  stomach.  At  times  the  patients  unexpectedly 
become  comatose,  and  die  in  coma.  Such  a  result  has  been  attrib- 
uted to  the  absorption  of  toxic  substances  from  the  stomach ; 
therefore  an  anfo-intoxi ration.  The  urine  frequently,  thougli  not 
constantly,  exhibits  a  dark-red  color  on  the  addition  of  dilute 
sohition  of  fcTric  clilorid — so-called  ferric-chlorid  reaction. 

Prognosis. — The  prognosis  of  carcinoma  of  the  stomach  is  * 
invariably  unfavorable,  as  death  results  at  the  latest  in  the  course 
of  a  few  months. 

Treatment. — No  internal  remedy  is  known  that  is  capable 
of  effecting  a  cure  of  carcinoma  of  the  stomach.  Attempts  have 
been  made  to  hrintr  about  this  end  bv  operative  measures.  Com- 
plete  removal  of  the  tumor  by  resection  of  the  pylorus  will  be  possi- 
ble only  when  the  carcinoma  is  not  too  extensive  and  is  not  bound 
l)v  adhesions  to  a<ljaeent  organs,  and  has  not  yet  given  rise  to 
UK^tastases  in  other  vi.seera,  particularly  not  in  the  adja<rent  lym- 
phatic!  glands.  When  signs  of  pyloric  stenosis  are  present  and 
resection  of  the  pylorus  is  not  ]>ossible,  gastro-entei'ostoniy  should 
be  ctl'cctcd  ;  that  is,  the  stomach  should  be  sutured  to  a  loop  of 
small  intestine,  an<l  at  this  point  the  lumen  of  the  stomach  and 
the  l)owel  should  l)e  made  continuous  bv  means  of  an  orifice  of 
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communication.  In  cases  of  carcinoma  of  the  cardia  gastrostomy 
may  be  attempted  if  the  cardia  is  no  longer  permeable  for  food 
aad  drink,  but  this  operation  has  not  yet  yielded  brilliant  results. 
Internal  treatment  can  only  be  purely  symptomatic.  The  most 
important  matter  is  that  of  diet.  Such  food  should  be  prescribed 
as  makes  the  smallest  possible  demands  upon  the  digestive  activity 
of  the  stomach ;  as,  for  instance,  milk,  milk  with  coffee,  milk 
with  tea,  beef-soup  with  addition  of  |)eptone,  milk  with  somatose, 
wine,  old  beer,  rice-pap,  mashed  potatoes,  etc.  Wine  of  con- 
(lurango  may  be  prescribed  to  stimulate  the  appetite : 

B  Wine  of  condurango,  200.0  (6i  fluidounces). 

Dose :  15  c.c.  (1  tablespoon ful)  thrice  daily. 

The  use  of  dilute  hydrochloric  acid  (10  drops  in  a  wine-glassful  of 
t^pid  water  30  minutes  after  the  midday  and  the  evening  meal) 
may  be  recommended.  Morphin  hydrochlorate  will  be  required 
for  the  severe  pain,  although  this  should  be  prescribed  only  when 
absolutely  necessary,  as  experience  has  shown  that  the  dose  must 
be  progressively  increased,  as  a  result  of  which  certain  dangers 
naay  arise.  Great  relief  is  often  afforded  by  systematic  irrigation 
of  the  stomach,  and  under  such  treatment  the  bodily  weight  is 
frequently  observed  to  increase  considerably  within  a  short  time. 
By  this  means  the  stomach  is  freed  from  the  stagnating  remnants 
of  food  and  also  from  toxic  substances.  From  a  diagnostic  point  of 
view  it  is  further  important  to  examine  the  irrigation-fluid  for  the 
presence  of  flakes  that,  u|X)n  microscopic  examination,  may  prove 
^  be  carcinomatous  tissue. 


DILATATION  OF  THE  STOMACH   (GASTRECTASIS)  • 

Oology. — Dilatation  of  the  stomach  consists  primarily  in 
^  acquired  increase  in  the  capacity  of  the  stomach,  although  this 
18 almost  always  invariably  associated  with  sta.'iisanilfermentatimi  of 
^^ gastric  contents,  so  that  the  latter  jirocess  nnist  also  be  included  in 
^e clinical  conception  of  gastrectasis.  The  most  common  cause  for 
dilatation  of  the  stomach  is  stenosis  of  the  pylorus,  and  this  is  often 
due  to  cicatrized  ulcers.  Carcinoma  of  the  pylorus  may  also  give 
^86  to  stenosis  of  this  orifice.  Benign  hypertrophy  of  the  pyloric 
'N^  occurs  less  commonly,  and  obstruction  of  the  pylorus  by  for- 
^'gn  bodies  or  gastric  polypi  still  loss  commonly.  At  tinies  the 
pylorus  is  obstructed  by  pressure  or  traction  from  without,  as,  for 
"*^ce,  by  new-growths  of  the  intestine,  the  omentum,  the  liver, 
^f  the  kidneys,  by  wandering  kidney,  and  the  like.  It  will  he 
^^y  understood  that  stenosis  of  the  ])ylorus  may  readily  give  rise 
^^  pstrectasis,  for  if  the  food  stagnates  in  the  stoniacli  it  causes 
^tching  of  this  viscus  by  reason  of  its  weight,  and  in  addition 
"^le  is  the  influence  of  fermentation  of  the  gastric  contents. 
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Also,  in  the  absence  of  pyloric  stenosis  long-continued  OTer-fllling 
of  the  stomach  with  food  may  give  rise  to  gastric  dilatation.  This 
condition  is  observed  in  gourmands  and  in  diabetics,  in  whom  the 
appetite  is  morbidly  increased.  The  filling  of  the  stomach  with 
indigestible  articles  is  also  dangerous.  For  this  reason  conjurers 
suffer  from  gastrectasis  in  consequence  of  the  practice  of  swallow- 
ing stones  and  other  indigestible  articles  for  the  purpose  of  sus- 
staining  their  supernatural  powers.  Finally,  dilatation  of  the 
stomach  is  frequently  a  sequel  of  diseases  of  the  wall  of  the  stom- 
ach, as,  for  instance,  chronic  gadric  catarrh,  Gastrectasis  has  been 
observed  also  in  connection  with  extensive  ulceration  of  the  stomach. 
At  times  nervous  influences  are  oi>erative  by  causing  diminution  in 
the  tone  of  the  gastric  musculature.  Anemic,  nervous,  and  debili- 
tated individuals  (as,  for  instance,  tuberculous  patients),  therefore, 
not  rarely  suffer  from  gastrectasis.  It  is  noteworthy  that  perigastric 
adhesions  may  give  rise  to  dilatation  of  the  stomach.  Gastrectasis 
is  a  most  common  disorder,  which  may  appear  even  in  children. 
Naturally  it  is  often  diagnosed  when  it  does  not  exist,  even  by 
so-called  ^*  stomach-specialists,"  who  do  not  deem  it  necessary  to 
determine  accurately  the  size  of  the  stomach  in  every  case. 

Anatomic  Alterations. — Dilatation  of  the  stomach  is  char- 
acterized principally  by  the  increased  size  of  the  viscus,  the  enlarge- 
ment taking  place  in  all  directions.  Upon  opening  the  abdomen 
in  advanced  cases  scarcely  anything  but  the  stomach  comes  into 
view,  with  its  lesser  curvature  at  the  level  of  the  ensiform  carti- 
lage and  its  greater  curvature  projecting  into  the  true  pelvis. 
Usually  the  enlarged  orgjin  contains  a  hrge  amount  of  fluid — 
at  times  more  than  20  liters  ;  and  if  the  wall  of  the  stomach  he 
palpated,  not  rarely  the  fluid  can  be  observed  to  fluctuate  to  and 
fro.  The  mucous  membrane  of  the  stomach  usually  exhibits  signs 
of  a  chronic  catarrhal  condition.  The  walls  of  the  stomach  at 
times  present  great  thickening,  especially  of  the  muscular  layer, 
which  is  often  traversed  by  broad  bands  of  connective  tissue ; 
at  other  times  the  walls  of  the  stomach  are  unusually  thin. 
Increased  thickness  of  the  walls  of  the  stomach  may  be  ex|>ected, 
particularly  in  association  with  stenosis  of  the  pylorus,  to  a  cer- 
tain dei^n^e  in  the  nature  of  compensatory  muscular  hypertrophy, 
while  thinninjj:  attends  conditions  of  general  debility.  A  distinc- 
tion has  aec'ordiugly  been  made  between  hypertrophic  and  atrophic 
gantr  edit  sin. 

Symptoms  and  Diagnosis. — In  order  to  demonstrate  dila- 
tati(>n  of  the  stomach  the  most  convenient  and  most  reliable  method 
consists  in  distending  the  viscus  artificially  by  means  of  carbon 
dioxid.  For  this  ])urpose  1  or  2  teasjx)onfuls  of  tartaric  acid 
dissolved  in  a  wiue-^dassful  of  water  are  swallowed,  and  immedi- 
ately afterward  a  like  ii mount  of  water  containing  1  or  2  teaspoon- 
fuls  of  sodium  l>icarbonate  in  solution.     Aflter  the  lapse  of  a  few 
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ficcoiids  rtie  outliui'S  of  the  stomju!h  oft^n  become  visible  beneath 
the  alHiominal  walls.  On  percussion  or  mipation  with  flexeil 
tinkers  it  sense  of  resistance  like  that  yielded  by  an  air-cushion 
will  be  perceived,  which  disappe^ra  below  the  greater  curvature 
of  llie  fitoniach.  On  percussion  over  the  stomach  a  deep- tympanitic 
note  is  yielded,  and  on  anscullatiou  not  rarely  small  moist  rflles 
are  audible  in  the  course  of  the  greater  curvature,  resulting  from 
cbnllition  of  the  cjirbon  dioxid. 

The  distinctive  feature  of  dilatation  of  tlie  stomach  consists  in 
the  imitiirm  enlargement  of  the  viscns.  The  greater  curvature  is 
not,  OJi  in  health,  siiiiuti-d  alwjve  the  mubilicns,  but  it  is  displaced 
frir  a  greater  or  lisser  disiance  bi'low.  Toward  the  left  the  stomach 
extends  beyimd  the  left  iiiiterior  axillary  line,  and  toward  the 
right  beyond  the  right  parasternal  line.  Often  the  lesser  cur- 
vature of  the  stomach,  which  in  health  is  concealed  by  the  liver, 
U  displaced  unduly  downward,  and  is  distinctly  appreciable  to 
the  eve. 


Dinptocement  downward  of  the  greater  curvature  or  the  Btoniaoh  below 
lheuinE>ilicua,wiCti(iutdi8plaCPmentuf  the  lateral  bouadarieH  of  the  stomach 
to  the  right  and  to  the  left,  ia  not  indicative  of  dilatation  of  the  Htomach, 
Inr  HUch  a  condition  may  be  due  tn  ditplacemeitl  doumward  af  the  ttomach  as 
a  whoie — ijastroplotii.  Even  aatiimach  enlarged  in  all  directioDsisniit  neces- 
larily  to  be  considered  aa  abnormally  dilated,  but  the  condition  may  be 
I'oneenital — so-called  megatogastria.  In  contradistinction  from  dilatation 
of  the  slfimach.  the  functional  at^tivity  of  the  organ  is  unimpaired  when 
niegalogastria  exists. 

In  consequence  of  fermentative  decompo-sitiou  of  the  contents 
of  the  stomach  the  visciis  is  often  so  greatly  disteiideil  with  gas 
that  its  boundaries  can  be  made  out  by  inspection,  palpation,  and 

Fi>rcU8»on,  without  artificial  distention  by  means  of  imrlxin  dioxid. 
f  dilatation  of  the  stomach  bo  dependent  u|)ou  pyloric  constric- 
tion, active  miiscular  waves  may  fn-qucntly  Itc  seen  tx>  pass  from 
the  cardia  to  the  pylorus  beneath  the  al>dominal  wall.  At  times 
btlbhlefi  of  gas  can  he  hcnnl  ari^iu^  from  the  fermenting  gastric 
contents.  If  the  stomach  be  vigorously  agitateil,  loud  splashing 
Bonndfl  frequently  iK-cur,  which  some  patients  can  induce  by  ni]>idly 
rising  uixm  the  feet,  or  by  rapidly  rolling  from  one  side  of  the 
body  to  tlie  other.  These  murmurs  occur  with  esjiecial  frci|uency 
atid  loudness  in  association  with  dilatation  of  the  stomach,  but  they 
appear  also  under  all  conditions  in  which  the  stomach  contains  at 
the  Ennie  time  lx>th  gas  and  liquid.  At  most  it  is  distinctive  of 
dilatation  of  the  stomach  that  these  sounds  are  appreciable  when 
the  abdominal  wall  below  the  umbilicus  is  suddenly  jarred. 
With  the  physical  alterations  thus  far  described  in  cases  of  gas- 
tric flilatntion  manifestations  indicative  of  deranged  fonctional 
actjvitr  of  the  stomach  are  c-onstantly  associated.  A  peculiar 
\iiricty  of  romifiiii/  occurs  with  especial  frequency.  Tlie  patient 
may  nol   vomit  at  all  for  several  days  in  succession,  but  when 
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vomiting  occurs  such  enormous  masses  are  expelled  that  the 
amount  of  vomited  matter  alone  is  indicative  of  dilatation  of  the 
stomach.  The  vomited  matter  is  generally  conspicuous  for  its 
markedly  rancid  or  penetrating  acid  odor.  If  it  be  permitted  to 
stand  in  a  vessel  in  a  warm  room,  it  frequently  continues  to 
undergo  fermentation,  and  eventually  frothy  matter  may  over- 
flow the  margin  of  the  receptacle.  Microscopic  examination  dis- 
closes, in  addition  to  particles  of  food  and  bacteria,  especially 
oblong  yeast-cells,  and  layers  of  sarcinse,  at  times  also  molds 
(Fig.  26).  The  vomitus  is  usually  characterized  by  a  highly  acid 
reaction,  although  often  it  contains  no  free  hydrochloric  acid, 
whereas  in  consequence  of  fermentation  of  carbohydrates  it  con- 
tains  an   abundance   of  lactic,  acetic,  and   butyric   acids.     The 


Fig.  26.— Yeast-cells  and  sarcina^  from  the  vomitus  in  a  case  of  frastric  dilatation ;  magni- 
fied '-!7r>  limes  (jHTsonal  observation,  Zurich  clinic). 

patient  often  complains  of  an  acid,  almost  burning,  tast€  on  the 
l)art  of  the  vomited  matter,  and  the  teeth  are  set  on  edge.  Patients 
are  frequently  annoyed  by  eructation — singultus.  After 'both 
vomiting  and  also  eructation  a  burning,  boring  sensation  not 
rarely  renuiins  beliind  the  sternum — hcart-buniy  pyrosis. 

Erudatiou  of  conihu.xtihk  gai<es  has  been  observed  on  a  number  of  occa- 
sions, and  is  at  times  first  noticed  by  patients  on  lighting  a  cigar.  Analy- 
sis has  shown  that  thesis  jjascs  consist,  in  addition  to  oxygen,  nitrogen, 
hydrogen,  and  carbon  dioxid,  also  of  marsh-gas,  carbon  monoxid,  oil-form- 
ing gas,  and  hydrogen  sulpiiid. 


The  /((net ions  of  flic  Htomnch  arc  greatly  altered  in  cases  of 
gastric  dilatation.  Tlic  period  required  for  the  absorption  of 
potiissiuin  iodid  is  pr()l()u<j:ed  (more  tlian  fifteen  minutes).  The 
motor  activity  of  the  stomach  also  has  suffered  considerable  im- 
pairuient.  l^Vcc  iiydrocliloric  acid  is  frequently  wanting  in  the 
gastric  contents.     The  ajjpcfifr  at  times  suffers,  as,  for  instance, 
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in  caBc-s  of  carcinomatous  stenosis  of  the  pylorufi.  In  otlicr  in- 
stances, oil  the  contrary,  the  appetite  is  excessive,  because  but 
little  of  the  food  ingested  is  absorbed.  There  is  almost  always 
marked  inertaiK  in  Oiirel,  as  fluids  likewise  are  absorbed  only 
with  dittienlty  by  a  dilat^l  stomach,  and  ai^o  are  but  inadequately 
propelled  into  the  intestiual  canul.  The  tongue  is  frequently 
marked  bv  unusual  redness  and  cleanness,  because  it  is  irritated 
and  cleaned  by  the  highly  acid  vomitetl  matters.  The  urine  is 
usually  passed  in  small  amount.  After  abundant  acid  vomiting 
it  not  rarely  yields  an  alkaline  reaction,  and  a  peculiar  sediment, 
which,  in  addition  to  eottin-lid  crystals  of  ammnnio-magnesium 

?hosphate,  C4insistii  of  rbunibic  pitites  of  magnesium  phosphate, 
'he  bowtU  are  generally  constipated.  The  f/eneral  nutrititm 
suffers  in  marked  degree.  The  patients  undergo  great  emacia- 
tion ;  their  muscles  become  flabby,  the  skin  thin  like  tissue-paper 
and  deficient  in  fat,  the  face  wrinkled,  and  the  complexion  ashy 
gray  or  grayish  vellow.  Some  patients  present  an  almost  desic- 
cated,  mummy-fike  appearance.  If  the  nutritive  disturbance 
cannot  Ir'  checked,  doELth  may  result  from  progressive  asthenia. 

In  some  cases  dilatation  of  the  stomach  is  attended  with  pecu- 
liar complicafioii*,  which  have  been  attributed  to  auto-inioxicaiion, 
upon  the  assumption  tliat  certain  putrefactive  alkaloids  or  ptu- 
Diains  have  developed  in  the  stomach,  which  exert  an  influence 
upon  the  nervous  system  especially.  Under  such  conditions 
symptoms  of  tdany  apiiear.  This  complication  Is  not  unattended 
with  danger,  and  may  be  the  immediate  cause  of  death. 

The  iltirniion  of  iHlaUdion  of  t/te  domack  will  depend  upon  the 
fact  whether  the  jMitients  observe  strict  dietetic  precautions  or  not, 
If  they  will  obey  appn>priate  medical  advice,  the  disease  may 
exist  tor  decades,  and  be  tolerated  without  serious  discomfort. 
The  nonrse  of  events  is  iiflen  such  that  iieriods  of  nggravalion 
and  i)f  improvement  alternnte  accordingly  as  the  mode  of  life  is 
careful  or  indifferent. 

PrognoslB. — The  prognosis  of  diliitalinn  of  the  stomach 
dejMiids,  in  the  first  place,  ujion  the  causative  factors.  It  is  from 
llic  iiulset  unfavorable  in  cases  of  carriuoinatuiw  stini^si.*  of  the 
pylnriiK,  for  iui^tanee.  If  the  conditiim  is  not  dciK'ndcnt  uixin 
some  disimier  in  ifcw'lf  dangerous  to  life,  not  only  relief,  but  even 
enn-,  may  be  eftt'cted. 

Treatment. — Dilatation  of  the  stomach  requires  both  causal 
anil  dietetic  treatment.  If  the  condition  is  dewndent.  ii]K>n  ste- 
nosis of  the  pyhinis,  an  attempt  should  Iw  made  to  correct  this, 
and  snrgical  measures  will  probiibly  always  bo  required  for  the 
purpose,  us,  for  institnce,  resection  of  the  pylorus — pyloroplasty, 
or  bloodless  dilatation  of  the  pyloric  ring.  If  the  olistruction  be 
irpemcdiablc,  brilliant  results  are  often  attained  by  gastro-enter- 
ostomy;  that  is,  the  establishment  of  an  artificial  communication 


232  DIGESTIVE  ORGANS 

between  the  stomach  and  the  bowel,  and  thus  avoiding  the  pylorus. 
The  suggestion  of  Bircher,  to  correct  dilatation  of  the  stomach  by 
making  a  fold  in  the  viscus,  appears  as  yet  to  have  been  acted 
upon  in  but  few  instances.  Especially  good  results  may  be 
attained  by  systematic  siphonage  of  the  stomach,  in  order  to  free 
the  viscus  from  its  excessive  contents,  and  to  afford  it  opportunity 
gradually  to  contract  to  its  natural  size. 


Fig.  27.— Storaaoh-siphon  of  sofl  rubber. 

As  a  stomach -siphon  a  soft  stomach -tube  may  be  employed,  and  this  is 
connected  by  a  ghiss  tube  with  a  rubber  tube  .1  meter  long.  Into  the  free 
end  of  the  rubber  tube  a  gla.ss  funnel  is  introduced  (Fig.  27).  The  stomach- 
tube  is  introduced  as  far  as  possible  into  the  stomach,  while  the  patient 
make-s  efforts  at  swallowing,  and  the  warm  water  is  permitted  to  flow  into 
the  funnel  until  the  patient  complains  of  a  sense  of  fulness  or  no  more 
water  will  enter.  The  rubber  tube  is  then  compressed  between  the  fingers 
and  the  funnel  is  inverted  downward  into  a  vessel.  If  the  pressure  upon 
the  tube  be  now  relaxed,  the  water  that  has  been  introduced,  together  with 
the  contents  of  the  stomach,  will  escape.  This  procedure  is  repeated  until 
the  irrigating  fiui<l  returns  perfectly  clear.  At  times  the  discharge  is  pre- 
vented by  o])structioii  of  the  fenestra  of  the  tube  by  coarse  particles  of  food, 
as,  for  instance,  pieces  of  meat.  Usually  the  obstruction  can  be  overcome 
by  strong  pressure  with  the  hand  upon  the  tube  or  by  the  introduction  of 
water  into  the  funnel.  Otherwise  the  tube  must  be  removed  and  the  lumen 
made  clear.  If  the  jiatieiit  complain  of  marked  acidity,  it  is  well  at  the 
eonclu.-iori  of  the  ])roeedure  lo  wash  the  stomach  with  artificial  Carlsbad 
salt  (one  teasjioonfnl  lo  a  «|uart  of  tepid  water).  In  order  to  prevent  fer- 
mentation of  food  in  the  stomach,  irriiration  with  disinfectants  has  also  been 
practised.  It  is  im]>ortani  To  determine  by  means  of  graduates  the  amount 
of  water  introduced,  and  also  that  which  escapes,  for  only  if  the  latter  be 
greater  than  the  former  <*an  there  he  certainty  that  the  contents  of  the 
stomach  have  Ix-eii  removed.  Under  the  0]>posite  conditions  there  is 
danirer  that  tlie  >toma(*h  would  be  more  greatly  overloaded.  At  first  the 
irrigations  are  [)raelisfd  daily,  an<l  we  make  them,  not,  as  some  have  advised, 
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ning.  but  m  the  morning.  Gradunlly  one,  then  two,  and  finftUy 
Bveml  daya  are  peruiltted  to  inturveike.  P&tienta  \eaia  hotv  to  irrigate  tlie 
tomach  in  a  ehort  time,  ea  a  rule,  and  intelligent  patients  ia«.y_  be  permitted 
*  '  out  concern  to  practise  the  irrigation  at  home.  Should  aigna  of  aggm- 
la  appear,  the  irrigation  uiust  again  l)e  practiMKl  with  greater  t'requeucy, 
t  patients  usually  feel  ho  much  improved  after  the  first  irrigation  that 
.,  can  scarcely  await  the  time  for  the  next.  The  favorable  influence  of 
3  procedure  also  becomes  clearly  appreciable  in  their  appejirance.  The 
U  aspect  again  t>ecome3  fresher  and  animated.     Bodily  weight  and  vigor 

: ^  ^[jjj  remarkable  rapidity,  and  tht  eotnplesion  acquires  a 

Disagreeable  accidents  but  rarely  occur  in  connection  with 
rrigAtion  nf  the  stomach.    At  times  tetany  has  been  observed  to  follow 
'    ctly  upon  the  manipulation,  probably  in  consequence  of  the  mechanical 
'  n  of  the  stomach. 

At  the  conclusion  of  the  irrigation  it  is  well  for  the  natients  to 
rcnmin  in  bwl  top  one  or  two  hours,  and  to  appiv  an  ice-bag  to  the 
epigaatrinm  in  oiiler  to  improve  Uie  tone  of  the  musculature  of 
the  stomach.  It  may  alno  be  a^lvantageous  to  practise  massage  of 
tlie  epigastrium,  or  to  apply  the  faradic  current,  or  to  inject  etirdi- 
nin  snbcutaneousljr  (0.1  :  10;  0,3 — 4  minims). 

Iii>1tvithial.>  in  whom  dilatation  of  the  st^imach  has  developed 
ill  consefpiencL'  of  over-eating  should  he  provided  with  ii  rigid 
(iit^t-Ust,  st>  as  to  avoid  overloading  of  the  storiiiich  in  tlie  futnre. 
In  eases  in  anemic  and  nervous  individuals  preparations  of  iron, 
cooraeB  of  cold-water  treatment,  and  tlie  like,  are  indicated.  Relax- 
ation of  the  alKloniinal  Avall.s  requires  the  uae  of  an  abdominal 
binder.  The  dietetic  regulations  are  the  same  in  all  varieties  of 
dilatation  of  the  Htt>niaeh,  CarLmhydrateB  are  to  lie  avoided  as 
Blrictly  as  possible,  on  account  of  the  readiness  with  which  they 
undergo  decomposition.  The  in^stion  of  liquids  shoidd  also  be 
restricted.  Patients  should  con^ne  themselves  especially  to  tin 
animal  diet,  and  the  intiTvals  lK;tween  meals  should  not  1)0  too 
long.  In  order  to  relieve  the  stomach  of  catarrhal  conditions  of 
the  mncons  membrane  that  may  he  present,  courses  of  treatment  at 
springs  are  often  of  great  nttlitv,  and  particiilarlv  such  jis  arc  fol- 
lowed at  Carlsbad  have  yielded  brilliaiil  results. ' 

DISPLACEMENTS  OF  THE  STOMACH  {DYSTOPIA 
^m  VENTRICULI^. 

^^^^  Displaceraents  of  the  .'^toniiuii  are  either  an/uired  or  (^nngemtal. 
^^KpongeniUil  dinfiincemeiil  <ij  the  xtoiiuich  oconrs  in  eonneetion  with 
^^^mannpomiifm  of  the  tnncera,  when  other  organs  are  likewise  dis- 
^^Haeed,  so  that,  for  instance,  the  heart  may  l>e  situated  on  the  right 
^HSdo  of  the  thorax,  the  liver  in  the  left  liy|>oehondrinm,  the  spleen 
^"m  the  right,  etc  Under  sneh  cin^unistances  the  cardia  will  Ihi 
found  ujwn  the  right  and  the  pylorus  upon  the  left  side,  This 
condition  is  unattended  with  other  disturlHinees.  Acquired  t/is- 
pfacemciil  of  the  atomacfi  la  also  known  as  gaalmptosiji.     Attention 
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has  only  of  late  been  directed  to  the  frequency  of  this  occurrence. 
The  condition  is  with  especial  frequency  characterized  by  an 
abnormal  depression  of  the  stomach,  so  that  when  the  viscus  is 
distended  with  carbon  dioxid  the  greater  curvature  will  be  found 
below  the  level  of  the  umbilicus,  while  the  transverse  area  appears 
rather  diminished.  There  is  often  besides  a  wandering  kidney  on 
the  right  side,  and  the  impression  is  created  that  both  conditions 
are  dependent  upon  the  same  cause,  which  most  frequently  consists 
in  the  pressure  of  constricting  clothing.  In  addition,  derange- 
ment in  the  functional  activity  of  the  stomach  occurs,  and  with 
especial  frequency  anacidity  of  the  gastric  juice  and  motor  weak- 
ness. The  patients  often  complain  of  a  sense  of  pressure  or  of  pain 
in  the  epigastrium,  of  loss  of  appetite,  eructation,  and  even  vom- 
iting. The  wearing  of  constricting  clothing  should  be  interdicted 
and  appropriate  diet  directed,  and,  in  the  presence  of  anacidity  of 
the  gastric  juice,  dilute  hydrochloric  acid  prescribed. 

GASTRIC  NEUROSES. 

Such  disorders  of  gastric  activity  as  are  not  attended  with 
anatomic  alterations  in  the  wall  of  the  stomach,  but  with  mwbid 
actlmiy  of  the  gastric  nervous  supply y  are  designated  gastric  neu- 
roses. A  distinction  is  made  between  motor,  smsoryy  secretory,  and 
mixed  gastric  neuroses^  accordingly  as  the  one  or  the  other  nerve- 
path  is  involved.  At  times  the  functional  activity  of  the  nerves 
is  morbidlv  increased,  at  times  diminished. 

MOTOR  GASTRIC  NEUROSES, 

NERVOUS  VOMITING. 

Symptoms,  Diagnosis,  and  Prognosis. — As  the  name  of 
the  disorder  indicates,  nervous  vomiting  is  characterized  by  more  or 
less  frequent  emesis.  Tliis  may  be  so  abundant  and  occur  with 
sueli  constancy  after  eaeli  meal  that  the  nutrition  of  the  patient 
may  become  impaired  to  an  ahirming  degree,  with  the  possibility 
of  starvation.  In  otiier  instances  the  vomiting  occurs  only  at 
certain  times  and  tnmsitorilv.  In  contradistinction  from  the  vom- 
itinu:  that  occurs  in  connection  witli  demonstrable  anatomic  disease 
of  the  stoniaeli,  it  is  peculiar  to  nervous  vomiting  that  it  usually 
takes  place  witliout  preceding  nausea,  and  that  tlie  matters  ejected 
consist  of  the  unaltered  and  uuferinented  contents  of  the  stomach. 
'J'he  duration  of  the  affivtion  varies,  and,  together  with  the  prog-  ' 
nosis,  is  dependent  in>on  whether  tlie  causative  conditions  can  l>e 
removed  or  not. 

Etiology. — Nervous  voniitinir  is  not  rarely  due  to  diseases 
of  the  brain  and  the  spinal  cord  (concussion  of  the  brain,  cerebral 
tumor,  abscess  <>f  the  i)rain,  cerebral  hemorrhage,  parasites,  cere- 
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bral  meningitis,  tabes  dorsalis,  etc.).  It  lias  be^n  observed  also 
in  associution  with  central  neuroses,  and  with  especial  frequency 
with  hysteria.  Often  nervous  vomiting  is  of  reflex  origin.  The 
best-known  instance  of  this  kind  is  tlie  vomiting  of  pregnancy. 
Freijuently  nervous  vomiting  attends  biliary-  and  renal  calculi. 
Irritative  conditions  in  the  most  diverse  organs  may,  however, 
also  give  rise  to  nervous  vomiting.  Vomiting  de^wndeni  ujwn 
toxic  inflnenceB  may  likewise  be  considered  of  nervous  origin.  This 
may  be  induced  inlcntionally  by  certain  remedies  (emetics,  BUcH 
as  ipecacuanha -root,  tartar  emetic,  copper  Kulphate,  apomorphin 
hydrochl orate) ;  or  it  may  be  due  to  certain  poisons  generated 
within  the  body  itself  as  a  result  of  metabolic  processes  (auto- 
intoxicjition),  as,  for  instance,  in  uremia  and  eholemia.  Nervous 
vomiting  occurs  most  commonly  in  women,  because  it  is  often 
dependent  upon  disease  of  the  uterus  and  its  appendages.  It  is 
less  commonly  encountered  in  cliildren  than  in  adults,  as  many 
of  tlie  causative  conditions  are  oliscrved  nulv  in  the  latter. 

Treatment.— N'ervous  vomiting  rcnuires,  in  the  first  place, 
c&nsal  treatment.  iSymptomatically,  sulphnric  ether  (5  drops  on 
mpir  repeatedly),  ethereal  tincture  of  valerian  (25  drops  thrice 
daily),  tincture  of  iodin  (1.0  :  '2(K>;  lo  c.c. — 1  tahlesi>oonful — every 
two  hours),  and  morphia  hydrochloiate  (.fubcutancously)  are  indi- 
cated.    The  swallowing  'if  small   bits  of  ice  is  also  advisable. 

NERVOUS  ERUCTATION. 

Nervous  eructation  occurs  cs|K'cijdly  in  cii.scs  of  hi/n(cria,  neurnn- 
Ihmi'i,  and  hypochondrioHiit.  The  patients  suffer  from  eructation 
of  gas  that  they  have  swallowed  a  short  time  previously  and  often 
exjjel  with  a  loud,  belching  sound.  At  limes  the  condition  may 
persist  for  hours  or  even  days,  or  it  may  occur  in  ])aroxysms  in 
conseqiienco  of  jeychic  disturbances.  Sometimes  an  attack  can 
be  iiitfuced  by  pressure  upon  certain  parts  of  the  body.  The  dis- 
order is  unattended  with  danger. 

The  treatment  should  be  partly  psychic  and  in  part  dinvtcd 
against  the  primarj-  aft'cctiou. 

NBEVOUS  REGURGITATION. 
Regni^tation  of  tbod  is  a  phenomenon  that  occurs  also  in 
lieaithy  persons  when  the  stomaeU  is  irritated  by  the  ingestion 
(if  an  excess  of  food  or  of  f<x)d  that  is  too  cold  or  too  hot,  or  by 
too  nipid  eating  and  insufficiently  masticated  foo<l.  The  condition 
miiv  lie  morbidly  exaggerated  in  cases  of  hyi^'ici,  nfufodlteitia, 
and  hiiii<fhundria»ig.  It'  fermentative  processes  in  the  stomach  are 
^u]>eradded,  the  regurgitated  matters  may  have  an  acid  or  a  rancid 
tawte.  liegulation  of  the  diet,  the  cooperation  of  the  patient  in  an 
effort  to  suppress  the  regurgitation,  and  treatment  of  the  primary 
disorder  are  capable  of  correcting  the  condition. 
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PERISTALTIC  UNREST  OF  THE  STOMACH  (NERVOUS  TORMINA  OF 

TH?  STOMACH). 

Nervous  and  neurasthenic  inditdduals  complain  at  times  of  a 
disagreeable  feeling  in  the  stomach  and  of  restless  movements  in  the 
epigaMrium,  which  not  rarely  set  in  during  the  evening  and  even 
during  the  night,  and  disturb  sleep.  These  manifestations  are 
frequently  associated  with  visible  active  contractions  of  the  mus- 
culature of  the  stomach,  and  peristaltic  movements  may  be  ob- 
servc^l  passing  slowly  from  the  cardia  to  the  pylorus.  Care  must 
be  taken  to  avoid  confounding  the  condition  with  the  active 
movements  of  the  stomach  that  occur  in  the  presence  of  pyloric 
stenosis  in  the  endeavor  to  overcome  the  obstruction  to  the  passage 
of  the  chyme  from  the  stomach  into  the  duodenum.  The  absence 
of  the  causes  and  of  the  alterations  of  stenosis  in  the  pyloric  region, 
and  the  normal  character  of  gastric  digestion  in  other  respects,  are 
indicative  of  nervous  unrest  of  the  stomach. 

Treatment  should  be  directed  against  the  primary  disorder. 
In  addition,  the  diet  should  be  regulated.  Rest  in  bed  and  hot 
cataplasms  sliould  further  be  advised. 

HYPERMOTILITY  OF  THE  STOMACH. 

Hypermotility  of  the  stomach  may  be  recognized  from  the 
fact  tliat  after  a  meal  of  meat  the  stomach  is  empty  in  a  short 
while,  at  times  as  early  as  an  hour.  The  patients  complain  of 
excessive  appetite. 

TONIC  SPASM  OF  THE  MUSCULATURE  OF  THE  STOMACH. 

Spasm  of  the  cardia — cardiospasm — prevents  the  unobstructed 
entnince  of  foo<l  into  the  stomach.  The  stomach-tube  also  en- 
counters resistance  at  the  cardia — thus  at  40  cm.  (15f  inches)  beyond 
tlic  margin  of  the  tectli ;  but  this  frequently  yielas,  in  contradis- 
tinction from  organic  stenosis  of  the  cardia,  if  the  sound  be  per- 
niitt('<l  to  rcnuiin  quietly  for  a  few  seconds.  The  disorder  occurs 
in  nervous  persons,  but  may  also  l)e  induced  by  reflex  influences 
in  coiniection  with  some  diseases  of  the  stomach,  as,  for  instance, 
gastric;  ulcer. 

Spasm  of  the  pylorus  causes  obstruction  to  the  passage  of  food 
from  the  stomach  into  the  intestine,  and  may  be  readily  confounded 
with  (►riranic  stenosis  of  tlie  pylorus.  At  times  there  is  spasm 
sininltaneonslv  at  the  pvlorns  and  at  the  cardia.  Under  such  con- 
<litions  marked  <listention  of  the  stomach  with  gas  may  take  place, 
and  this  niav  ^ive  rise  to  (lisaLcreeable  sensations  in  the  epigastrium 
and  to  conditions  of  dys|)nea — so-called  dyspeptic  asthma.  The 
distinctive  fratnre  of  pun*  nervous  pyloric  stenosis  is  the  parox- 
ysnial  ocenirence  of  the  phenomena  mentioned. 

Tonic  spasm  of  the  entire  stomach  occurs  in  connection  with 
pyl(>ri(;  stenosis,  and  also  as  an  independent  neurosis.     The  stom- 
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sell  appears  coatnicteil  with  board-like  hardness.  Often  painful 
EonsationH  in  the  epigastrium  are  appreciable  during  the  spasniodic 
attack. 

All  &pftBmo<lic  conditions  of  the  etomat^h  should  be  treated 
by  dietetic  measures,  hot  catapla-fms,  bromids,  or  injeetions  of 
inorphin.     Besides,  the  primary  disonler  should  be  relieved. 

INSIJFFICIENCY  OR  INCONTINENCE  OF  THE  PYLORUS. 

Insufficiency  of  the  pyhjrns  is  characterized,  on  generation  of 
carbon  dioxid  in  the  etomach,  by  failure  of  distention  to  take 
place  or  by  its  transitory  occurrence;  whereas  protrusion  of  the 
entire  alnlomen  occurs  because  the  gas  has  passed  into  the 
intestine  from  the  stomach  through  the  inefficient  pylorus.  The 
condition  is  encountered  in  cases  of  hysteria,  neurasthenia,  and 
spinal  softening,  and  as  a  purely  nersous  disonler,  although  it 
may  result  in  connection  witn  severe  gastric  catarrh  and  destruc- 
tion of  the  pyloric  sphincter  by  ulceration  or  carcinoma.  Physio- 
logically incontinence  of  the  pylorus  is  believed  to  be  present 
when  tlie  st<iiiiacli  is  empty. 

The  treatment  should  Iw  directed  against  the  primary  dis- 
order. 

RUMINATION  (MERYCISMl. 

Individuals  who  practise  rnniiiiation  return  the  AhkI  from  the 
stomach  into  the  mouth  a  sliort  time  after  its  ingestion,  often  re- 
chewing  it  with  great  satisfaction,  and  many  experieacing  a  more 
agreeable  sensation  than  when  the  food  was  originally  ingested. 
Some  patients  repeat  tlie  practice  after  each  meal ;  others  only  when 
they  eat  hastily  and  ilii  not  masticate  the  food  sufficiently.  The 
nutrition  may  remain  inuluinged ;  and  only  when,  in  consequence  of 
gastric  catarrh  or  dilatation  of  the  stomach,  decomposition  of  the 
liHxl  takes  place,  and  the  patients,  l>v  reason  of  the  disagn^eable 
taste  of  the  lood,  eject  the  regiii^itated  material,  do  emaciation  and 
anemia  occur.  The  functional  activity  of  the  stomach  varies,  and 
at  times  anaoidity  and  at  other  times  hyperacidity  of  the  ga.xtric 
juioe  have  been  observed.  Rumination  is  a  much  more  common 
disorder  tlian  is  generally  believed.  I  have  quite  accidentally 
detecte<l  a  number  of  persons  engaged  in  rumination  who  from  a 
sense  of  shame  were  cleverly  able  to  conceal  the  unpleasant  prac- 
tice. Among  the  causative  factors  neri'tms  dueniten  must  be  con- 
sidered, as,  for  instance,  chorea,  epilepsy,  and  idiocy.  Individuals 
Kufiering  from  pulmonnry  (uhefeulnxiit  not  rarely  practise  rumina- 
tion, Imilatlon  is  an  important  etiologic  factor.  DiHftic  erm-s 
are  often  oi>erative.  particularly  too  hurried  eating  and  insufficient 
mastication  of  the  food.  At  times  rumination  develops  in  the 
course  of  f^isftfwi*  nf  the  ntuiiiach  and  t/ie  inUMiiien  (a  blow  Upon  the 
stomach,  constipation).  Patients  frequently  state  that  the  disonler 
ritli  eructation,  that  subsequently  they  acquired 
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:.iuicv     K    auiiciiuc  die  emctation  intentionally^  and  that  finally 

lew     ^liiutr  -?irninsinc&.  the  contents  of  the  stomach  being  forced 

!H'    lit    in.»«cn    inojnj?cuHi&Iy.     Many  are  able  to  suppress  the 

-i^atriictf    Miiiucinly.     Aimcoaiic  alterations  of  a  distinctive  char- 

.•  ttr  .-.nr  uiK:n*wri.     The  presence  of  dilatation  at  the  cardia,  con- 

-^ituLuuc  *-  -»»-*'aiki*«i  3^^^r?tocnaeh,  is  an  accidental  and  rare  condi- 

■t.u.     y«»r   :it'   K-vMioQiu^ni  of  rumination  weakness  of  the  mus- 

i.auir*-  tc  ::if    aniia  ii*  prvbably  necessary,  as  otherwise  the  food 

i  .:if  CxetttmiSBt  the  cooperation  of  the  patient  and  his  Will- 
ie;,! 1^5*  'J  -upMi>"vi  the  practice  are  the  most  impoitant  factors. 
^*a«.  •*i>vu=N  .iov\Hver.  are  unwilling  to  be  deprived  of  the 
•t^ai>*ii"^  liiMpii^u  by  nmination.  It  is  important,  further,  that 
K  "*.<i  -u«'ai*i  >r  ^:i:en  slowly,  and  be  thoroughly  masticated, 
v:  .•ttK>  •tfii.uaiciou  oan  l>e  prevented  by  the  swallowing  of  bits 
.      1.      lV>4«.it>*  iwr^iues,  as,  for  instance,  bromids,  should  be 

ATONY  OF  THE  STOMACH. 

V.  -.1%     .  -ii^  <i»uuach  consists  in  diminution  in  the  tone  of  the 

,.w<^.'v      i-.-^..^i:::t>^  and  in  motor  weakness.      The  condition  is 

.  .^    ..ta\u\i   *  .::i  tho  ilanger  that  the  foixl  may  remain  stagnant 

<.   -^v'...,*v.;  '^r  :i  lonjr  time,  and  undergo  decomposition,  with 

.  V .  .  L%..^  i:  .^i*  viilatation  of  the  stomacli.     The  ()atients  com- 

,    V  ivi.  \  .»f  :i  st^nst*  of  fulness  and  of  pressure  in  the  epi- 

* '*A    vHMulition  is  frequently  enot>untered  in  anemic, 

.  v..    A.wHiN,  iivsterioal,  and  hyjxvhondriacal  individuals. 

,r.i.    ^  .uraM*'.     A  nutritious  diet, ixuisisting  rather  of 

,     ;iiviiii  tUnl,  should  be  pn^M^rilnHl,  and  the  general 

.  V  w,%,.*  .i    i    lu'  'hhIv  promoted  by  i^>ld  t  riot  ions  and  massage. 
h:n^..-^    -    '•»'**  ^u»uUl  be  made  to  ci>n\vt  the  primarj'  disorder* 

SbN^>RY  NEUROSES  CM^  THE  STOMACH. 

NERVOUS  GASTRALGLV. 

>^4U^ouA^  .uid  Diagnosis. — Nirvous  irastralgia  is  often 
*  ,.    .  ,.1     iu«n>c'  |»ain  in  the  epiirastrium,  which  apjx^ars  at 
-    ^n'limrh  is  empty,  an*!  at  other  times  s<x)n  after 
*w,  in  the  latter  event  ]>cirtioularly  when  food  or 
i:»fci    >  fioc  well  borne  even  in  a  t*tMulititm  of  health. 
a.*^.v    u*  ^Tistralgia  has  bt^iii  prwwleil  by  {)sychic 
11  '^wiiKii  it  may  occur  at  tlio  monstnial  jK^riod. 
•4iv    mhi  is  fnH|uently  so  irrtat  that,  in  iH>nset|nence 
^^^..    •%     n\-  ^.►iitaniHMis  vesst'ls.  tho  skin  Un^omes  |>ale 
^^    x.«-  i^vi  \\*\\\  a  clammy  sweat.     The  pulse  be<*omes 
"s,    ^^iv«-»*N  iioitM,  and  double  tluinsoKvs  up.     Syncope 
....    ^„M.«»>»    >»iiirHetions  may  t>vr.r.     At  times  the  dis- 
.M«.;«M-%t    *«tJi  A  single  attack  it'  luiu  or  at\er  a  small 
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number,  while  in  other  instances  it  may  persist  for  months  and 
years.  In  the  latter  event  several  attacks  may  occur  in  the  course 
of  a  single  day.  Examination  of  the  stomach  yields  little  infor- 
mation, and  it  is  often  difficult  to  differentiate  nervous  gastralgia 
from  that  attendant  upon  anatomic  disease  of  the  stomach,  as,  for 
instance,  round  ulcer  of  the  stomach.  It  is  noteworthy  that 
nervous  gastralgia  is  at  times  relieved  by  firm  pressure  in  the 
epigastrium,  so  that  not  rarely  during  the  attack  the  patients 
make  such  pressure  with  their  hands  or  press  the  epigastrium 
against  some  resistant  body.  If  the  ingestion  of  food  is  not 
observed  to  exert  any  influence  upon  the  occurrence  of  an  attack 
of  pain,  this  is  rather  indicative  of  nervous  gastralgia.  It  is 
furtner  contended,  also,  that  nervous  gastralgia  disappears  upon 
galvanization  of  the  epigastrium,  with  the  positive  pole  (anode) 
applied. 

Prognosis. — Nervous  gastralgia  is  a  most  distressing,  but 
not  a  fatal  disease.  It,  therefore,  occasions  no  concern  with 
regard  to  the  continuance  of  life. 

biology. — The  disorder  occurs  most  commonly  in  associa- 
tion with  certain  central  neuroses,  particularly  hysteria  and  neu- 
^thenia.     Anatomically  demonstrable  disease  of  the  nervous  sys- 
*«iii  may  also  be  attended  with  gastralgia,  as,  for  instance,  tabes 
dorsal  is.     The  disorder  is  often  dependent  upon  reflex  influences, 
fl^oraen  with  disease  of  the  uterus  or  the  ovaries  especially  suffer 
pc>t  rarely  from  nervous  gastralgia.     In  some  families  the  disease 
^s  trantoitted  by  heredity,  probably  because  the  morbid  condition 
'^f  the  nervous  system  is  inherited.     Mental  over-exertion,  wasting 
d'soharges,  excessive  indulgence  in  alcohol,  tea,  and  tobacco,  and 
s^^cual  excesses  engender  an  undeniable  predisposition  to  the  dis- 
Ci^^^e.     Woiiien  are  most  commonly  attacked  because  a  large  num- 
^1*  of  the  causative  influences  are  operative  among  them.     Chil- 
dr^eii  are  attacked  much  less  commonly  than  aduJh. 

'Treatment. — In   the   treatment  of  nervous   gastralgia   two 

ii^clications  should  be  borne  in  mind  :  in  the  first  place,  the  relief 

of^   the  individual  attack  of  pain,  and  in  addition  the  prevention 

of   recurrence — symptomatic  and  causal  treatment.     In  the  attack 

of^   pain  hot  cataplasms  may  be  applied.     If  the  pain  be  intense,  a 

^^^cutaneous  injection  of  morphhi  should  be  given,  but  the  patient 

sliould  never  be  entrusted    with  a  solution  of  morphin    and  a 

^y'^inge  for  use  at  his  discretion,  as  the  danger  of  abuse  and  of 

addiction  to  the  drug  is  too  great.      Cmiml  treatment  should  be 

d^^ected  against  the  primary  disorder,  and  will  be  based  upon  the 

P^nciples  applicable  to  the  individual  diseases. 
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DISORDERS  OF  THE  SENSE  OF  HUNGER  AND  OF  SATIETY  (ACORIAi 

BULIMIA;  PICA). 

Pisonlors  of  the  sense  of  hunger  occur,  like  most  other  gastric 
neuroses,  especially  in  cases  of  hysteria  and  neurcLslheniaj  and  they 
disappear,  as  a  rule,  when  the  primary  disorder  is  cured.  Acoria 
is  a  condition  in  which  the  sense  of  hunger  is  lost,  so  that  the 
(vitieiits  do  not  realize  when  they  should  take  food.  In  other 
iH^i'sons  the  sense  of  satiety  is  lost,  and  they  are  exposed  to  the 
da!i»xer  of  overl(X\ding  the  stomach.  Bxdhma  or  excessive  hunger 
is  charaoteri/AHl  by  a  morbidly  ravenous  appetite,  so  that  the 
(Mitient  can  scai\»ely  await  the  usual  hour  for  meals,  and  often 
endeavors  to  suppress  the  sense  of  hunger  by  means  of  chocolate 
and  other  confcn^tions,  which  he  constantly  carries  about  with  him. 
PliHi  is  an  uimatund  desire  for  unusual  and  at  times  indigestible 
articles  ot*  tinxl,  ;is,  for  instance,  ink,  slate-pencils,  vinegar,  and 
the  like. 

SECRETORY  NEUROSES  C^  THE  STCWIACH. 

HYPERCHLORHYDRIA, 

Hyjvrchlorliydria,  less  atvurately  designated  also  hyperacidity 
or  sujvraoidity.  indicates  an  increase  in  the  hydrochloric  acid  of 
the  ir:istrio  juivw  s<>  thai  the  total  acidity  of  the  gastric  contents 
atter  a  triaUbn^akt:i>t  may  ox^^hhI  70,  and  the  percentage  of  free 
liydnvlilorio  acivl  may  exiwxl  0.2.*>.  The  patients  complain  prin- 
ci{vdly  of  a  ilisairri\^iblo  ><ni>e  of  pressure  and  of  burning  in  the 
epiira>trium.  The  i\Mulition  at  times  acc»>mpanies  a  number  of 
di<*^<<^  of  the  >ton\aolu  a>,  for  instance.  nMind  ulcer  of  the  stom- 
aoh  :  ami  it  *v>niTs  al>^>  as  an  imiepemlent  neurosis,  particularly  in 
mumsthoniv^,  in  the  latter  event  efforts  shoidd  be  directed  to 
tln^  n^liof  v>f  the  priir.arv  vli^^^nh^r.  In  addition,  systematic  irri- 
s:::^tion  of  the  siomaoh  whh  I  arlslvid  s:ilt  <1  teaspooofbl  dissolved 
in  I  v^:*:4n  of  itpid  wau  r  sh^Mjld  Iv  practised,  and  %  generous 
anir.a*.  dit  T.  iiK  ludinc  ^''**  l::ilo  amyl^^«i,  be  permitted,  as  the 
vl:os'"^^'^  ^^t"  src^Tvh  i>  i^nioulariv  interfered  with  bv  the  excess 
of  frvv   hv\::\v':...*r:.^  av  ui. 

ANAC>:iORH^T*SL\  AND  HTFOCHLORHTDKIA. 

VtX'ii ': 'v^r:  \  :r:,^,   ,.- :   hv>vh'.vrhyvim  are  knowii  also  as  ^vt- 
ii.    v:v    <i.^:   r.Nxv. .:■  ':^      r  >.::x'^o%rTx,  xoA  an?  ckarKtmued  by 
'  '  '    .  w-^v.^  .^.^    hva:^.x-r.y>nc  acid  from  the  gastric 
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wandering  right  kidney  and  gastroptosis.     They  are  encountered 
also,  as  a  rule,  in  the  presence  of  fever  and  of  anemic  states. 

The  treatment  consists  in  the  administration  of  dilute  hydro- 
chloric acid  (10  drops  in  a  wine-glassful  of  tepid  water  half  an 
hour  after  meals),  and  in  the  correction  of  the  primary  disorder. 

HYPERSECRETION  OF  THE  GASTRIC  JUICE  (GASTROSUCCORRHEA). 

Hypersecretion  of  the  gastric  juice,  also  known  as  gastro- 
succorrhea,  is  characterized  by  the  presence  in  the  stomach,  even 
in  the  morning  before  food  is  taken,  of  as  much  as  several  hun- 
dred cubic  centimeters  of  fluid,  which,  from  the  amount  of  free 
hydrochloric  acid  that  it  contains,  and  its  ability  to  digest  albumin, 
is  without  doubt  gastric  juice.  The  disorder  may  be  associated 
with  hyperchlorhydria,  and  particularly  under  such  conditions  the 
patients  usually  cx)mplain  during  the  night  of  a  sense  of  boring 
and  of  burning  in  the  epigastrium,  and  of  increased  thirst.  The 
affection  may  be  persistent  or  occur  periodically,  so  that  a  distinc- 
tion must  be  made  between  conflnnoua  and  paroxysmal gadroHitccor' 
rhea.  Relief  can  be  afforded  by  systematic  irrigjition  of  the  stom- 
ach with  a  lukewarm  solution  of  Carlsbad  salt  (1  teasjxwnful  to 
1  quart  of  tepid  water),  and  by  the  use  of  animal  food,  particularly 
at  night.  In  addition,  the  nervousness  usually  present  will  require 
treatment, 

MIXED  NEUROSES  OF  THE  STOMACH. 

NERVOUS  DYSPEPSIA. 

Sjrmptoms,  Diagnosis,  and  Prognosis. — Dyspe])sia  sig- 
nifies primarily  only  embarrassed  giistric  digestion.     This  mani- 
fests itself,  in   cases  of  nervous  dyspepsia,  particularly   by  the 
d^X'elopment  of  various  discomforts  after  the  ingestion  of  food. 
-^   fiense  of  pressure  in  the  epigastrium,  abdominal  distention,  and 
fr'^^cjuent  eructation  are  complained  of  with   especial   frequency. 
l^^^    addition  there  occur  general  nervous  disturbances,  ])arti(rulariy 
^    ^t^nse  of  pressure  in  the  head,  mental  confusion,  vertigo,  tinnitus 
^^-^xnum,  a  sense  of  fear,  palpitation  of  the  heart,  redness  of  the 
^*^  ■  n,  sweating,  and    the   like.     Examination    of    the    functional 
^^"tivity  of  the  stomach  frequently  discloses  the  existence  of  ana- 
^"lorhydria   or   hypochlorhydria   and    diminution    in    the    motor 
^J^tiivity  of  the  stomach,  while,  on  the  other  hand,  all  signs  indica- 
^•^'v^eof  anatomic  alteration  in   the   stomach  arc  wanting.     The 
P'^'tients  are  generally  conspicuous   on   account   of  their   pallid 
^T^pearance,  and  frequently  also  by  reason  of  their  emaciation. 
*^^   addition,  they  usually  exhibit  evidences   of  neurasthem'a  or 
^ysteria.     The   disorder   is   troublesome   and    obstinate,  but  the 
l?JX)gno8ifl  is  good,  as  it  is  scarcely  capable  of  causing  death. 
Stiology. — Nervous  dyspi»psia  is  a  common  result  of  neuras- 
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thenia,  hysteria,  and  hypochondriasis.  As  modem  methods  of 
living  are  highly  conducive  to  the  development  of  neurasthenia, 
it  should  not  occasion  surprise  that  nervous  dyspepsia  is  a  common 
disease  of  the  stomach. 

Treatment. — Nervous  dyspepsia  will  be  most  successfully 
treated  if  attention  is  directed  primarily  toward  the  general  ner- 
vous condition.  In  addition,  a  nutritious  but  easily  digestible  diet 
should  be  prescribed.  It  is  noteworthy  that  the  patients,  as  a  rule, 
bear  badly  courses  of  treatment  at  the  springs,  such  as  are  fre- 
quently directed  by  physicians  who  have  attributed  the  symptoms 
of  nervous  dyspepsia  to  anatomic  alterations  in  the  stomach. 

Under  the  name  of  periodic  vomiting  v.  Leyden  has  described  attacks 
of  vomiting,  associated  with  gastralgia,  occurring  in  anemic  and  nervous 
individuals.  Rossbach  has  designated  as  gastroxynsis  attacks  of  excessive 
secretion  of  hydrochloric  and  lactic  acids  in  the  stomach,  giving  rise  to 
vomiting,  headache,  and  vertigo.  Nervous  individuals  and  heavy  smokers 
especially  are  attacked.  The  condition  can  be  relieved  by  irrigation  of  the 
stomach.  The  attacks  not  rarely  can  be  controlled  by  the  ingestion  of  hot 
water. 


V,   DISEASES  OF  THE  INTESTINES. 


ACUTE  INTESTINAL  CATARRH^ 

Btiology. — Like  acute  gastric  catarrh,  acute  intestinal  catarrh 
also  develops  most  commonly  as  a  result  of  dietetic  errors,  and  fre- 
quently both  disorders  exist  together.  Explanation  is  scarcely 
required  for  the  fact  that  if  the  contents  of  the  stomach  are 
abnormally  irritating  the  intestines  also  will  be  involved  in  the 
morbid  process  as  soon  as  it  has  taken  up  the  irritating  gastric 
contents.  The  nature  of  the  dietetic  error  may  be  most  varied, 
ExccHs  in  food  and  drink  may  readily  become  injurious  from  the 
oceiirrence  of  fermentation  in  the  ingested  matters  in  the  digestive 
tract,  with  irritation  of  the  mucous  membrane.  Acute  intestinal 
catarrh  develops  still  more  readily  after  the  ingestion  of  decomposed 
food  and  drink^  as,  for  instance,  after  the  eating  of  unripe  fruit  or 
vegetables,  fermented  drinks,  ])iitrid  water,  etc.  In  this  category 
belonrrs  also  the*  acute  intestinal  catarrh  of  children,  which  occurs 
with  especial  frequency  in  the  hot  months  of  summer,  and  is  de- 
pendent upon  fermentation  of  the  milk  ingested.  Also,  the  ing^es- 
tion  of  food  tliaf  is  too  hot  or  too  cold,  or  is  insufficiently  masticated, 
or  is  indi^estil)le,  is  capable  of  inducing  acute  intestinal  catarrh. 
Some  persons  exiiibit  an  idiosyncrasy  to  certain  kinds  of  food,  as, 
for  instance,  cncnmi)ers,  prunes;  that  is,  they  develop  .symptoms 
of  acute  intestinal  catarrh  regularly  after  the  ingestion  of  certain 
articles  of  food,  even  whi^n  these  are  taken  in  the  smallest  amounts. 
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Aetitf  intedtnrU  catarrh  of  toxic  origin  develops  after  the  swal- 
lowing of  certain  irritant  poisous  (acids,  alkalies,  arsenic,  mercuric 
chloritl),  but  this  h  not  a  common  mode  of  origin.  Acute  intes- 
tinal catarrh  may  be  caused  also  by  excessive  use  of  purgatives. 
There  is  no  duubt  tliat  refrigeratori/  (rkeumalic)  ivtesiinai  catarrh 
resulting  from  exposure  t<t  cold  occurs.  Thus,  a  cold  bath  wheu 
ihe  body  is  in  a  stale  of  jHTspiration  may  give  rise  to  tucwXib 
intestinal  iKitarrh ;  sleeping  U|M)n  dump  ground  has  also  at  times 
been  found  to  be  a  cause.  I  have  in  several  instances  observed 
acute  intestinal  catarrh  to  occur  after  the  application  of  an  ice-bag 
to  the  alKlomen,  so  that  it  became  necessary  to  withhold  the  appli- 
eation.  Scarcely  anything  is  known  dctiuilely  with  regani  to  trau- 
matic inttxtinal  catarrh  in  so  far  as  external  injuries  are  concernctl. 
On  the  other  hand,  acute  intestinal  catarrh  may  result  from  inter- 
nal injuries,  as,  for  instance,  in  connection  with  constipation,  in 
wniscquence  of  the  irritation  due  to  hardened  scybalous  masses, 
after  the  swallowing  of  bones  or  fruit-stones,  and  from  the  presence 
of  biliary  calculi  in  the  bowel.  Possibly  some  cases  of  acute 
intestinal  catarrh  associated  with  the  presence  of  worms  in  the 
iutestine  should  be  included  in  this  category.  Epidemic  acuU 
inle^ival  catarrh  occurs  at  times  in  the  hot  mouths  of  summer  or 
autumn  as  an  independent  disorder.  It  may  be  so  severe  as  to 
suggest  the  clinical  picture  of  Asiatic  cholera,  and  it  has  then  been 
designated  also  cholera  nostms  s.  europtea.  Secondary  acute  iniea- 
Hnal  catarrh  may  either  arise  by  extension  from  adjacent  disease 
(peritonitis)  or  accompany  other  intestinal  or  constitutional  disease 
(typhoid  fever,  dysentery,  cholera,  carcinoma  of  the  intestine,  in- 
vagination of  the  intestine,  febrile  infectious  diseases,  etc.).  Acute 
intestinal  catarrh  occurs  at  all  periods  of  life.  It  attains  a  wide 
distribution  in  infancy  on  account  of  the  readiness  with  which  milk 
uniiergiH;B  fermentation,  and  annually  many  thousands  of  children 
die  fntm  acute  gastro-entcritis — cholera  infantum. 

Anatomic  Alterations. — An  inflamed  intestinal  raucous 
membrane,  like  other  inflamed  tmicous  membranes,  exhibits  red- 
ness, STolling,  and  increased  secretion.  The  redness,  which  results 
fn»m  distention  of  lUc  vi'^mIs  uf  tlie  mucous  membrane  with 
blood,  is  usually  mo^t  pnmonnied  ii|)<)U  the  summit  of  the  villi 
and  the  prominences  of  the  folds.  Here  and  there,  probably, 
some  blood-vessels  have  ruptured  and  small  hemorrhages  have 
taken  place.  The  swelling  of  tlie  mucous  membrane  is  appn?ciable 
in  the  increased  thickness  of  the  tissues  and  exwssive  infiltration 
with  blood-plusma.  Tlie  lymph -follicle  b  are  involved  in  the  swell- 
ing with  especial  rcfiulurity.  Tiny  are  increased  in  size,  and  are 
usually  surrounded  bv  a  none  of  hy|>crcmic  vessels.  At  first  (he 
swelling  of  the  lymph-fullicles  depends  only  upon  serous  infiltra- 
tion. They  therefore  resemble  watery  vesicles,  and  on  puncture 
they  give  exit  to  a  drop  of  clear  fluid,  while  they  collapse  at  the 
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6ame  time.  Laier^  on  the  otf^er  hand,  inflammatory  hyperplasia 
of  lymph-cells  takes  place  in  them,  and  they  then  acquire  an 
opaque  appearance  and  no  longer  collapse  when  punctured.  The 
increased  secretion  of  the  mucous  membrane  is  manifested  by  the 
accumulation  upon  the  surface  of  the  membrane  of  vitreous  mucus, 
or  mucus  presenting  a  greenish-gray  mottling  in  consequence  of 
admixture  with  exfoliated  epithelial  cells  or  with  pus.  If  the 
inflammation  of  the  mucous  membrane  be  intense,  it  will  extend 
to  the  serosii,  which  then  appears  markedly  hyperemic  and  of  a 
rose  tint.  The  contents  of  the  intestine  are  usually  thin  and  fluid. 
Not  rarely  they  consist  of  a  flocculent  admixture  of  exfoliated  epi- 
thelial cells  from  the  intestinal  mucous  membrane.  If  the  intestinal 
evacuations  have  been  numerous  and  copious,  the  contents  of  the 
bowel  may  be  gray  and  deficient  in  bile.  In  connection  with 
severe  intestinal  catarrh  the  mesenteric  Isrmpliatie  glands  may  also 
be  involved  and  present  swelling  and  redness.  Acute  intestinal 
catarrh  may  involve  the  entire  bowel  or  only  certain  sections ;  and 
in  the  latter  event,  in  accordance  with  the  seat  of  the  disease,  a 
distinction  has  been  made  between  acute  duodenitis,  jejunitis, 
ileitis,  typlilitis  (catarrh  of  the  cecum),  api>endicitis  (catarrh  of  the 
vermiform  appendix),  colitis,  and  proctitis  (catarrh  of  the  rectum). 
Ileocolitis  is  most  commonly  encountered.  It  is  worthy  of  note 
that  not  rarely  the  most  intense  manifestations  during  life  are 
attended  with  onlv  sH^jht  alterations  in  the  intestinal  mucous 
membrane,  obviously  because  a  portion  of  the  anatomic  changes 
has  disappeared  in  the  cadaver. 

Among  the  compUcalions  of  acute  intestinal  catarrh  superficial  loss  of 
tissue,  erosions  of  the  bowel,  more  profound  ulceration  of  the  mucous  membrane, 
and  destruction  of  the  lyinph-folUcles  of  the  intestine  may  be  mentioned. 

S3miptoms  and  Diagnosis. — The  symptoms  of  acute  intes- 
tinal catarrh  varv  in  accordance  with  the  extent  of  the  disease 
and  with  the  j)()rtion  of  the  bowel  involved.  If  the  large  intestine 
is  the  seat  of  tlie  disease,  diarrhea  occurs,  in  consequence  of  the 
increased  peristaltic  activity  ;  the  contents  of  the  bowel  are  so 
rapidly  sent  through  tlie  large  intestine  that  sufficient  time  is  not 
allowed  for  inspissation  to  take  place.  Catarrhal  conditions  con- 
fined to  the  small  intestine,  on  the  other  hand,  are  unattended 
with  diarrliea,  for  the  fecal  matter  acquires  its  usual  consistency 
in  tlie  uninjured  large  intestine. 

In  the  most  connnon  varietv  of  acute  intestinal  catarrh — Ueo- 
coliila — there  occur,  at  first,  in  many  cases  rumbling  and  noises  in 
the  abdomen — borborygmi — which  result  from  unusually  active  and 
vigorous  intestinal  niovoment  and  the  associated  rapid  propulsion 
of  the  intestinal  contents.  In  consequence  of  decomposition  of 
the  intestinal  contents  there  is  active  development  of  gas  in  the 
bowel,  and  the  abdomen  becomes  distended — ^intestinal  meteoiism 
or  tympanites.     The  gas  seeks  a  means  of  exit  downward,  and  fre- 
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quently  flatus  occurs,  and  this  is  often  attended  with  an  offensive, 
almost  fetid  odor.  Often  there  is  frequent  desire  for  stool,  and  the 
stools  themselves  are  thin,  not  rarely  like  water.  The  dejections 
are  frequently  marked  by  a  decomposing  or  putrid  odor,  and  they 
vary  between  brown,  yellow,  green,  and  gray  in  color.  At  times 
the  stools  contain  unusually  large  amounts  of  undigested  food 
(meat-fibers,  tendon,  portions  of  vegetables) — so-called  lientery. 
Of  especial  significance  in  diagnosis  is  the  presence  of  mucus  in 
the  stools.  The  appearance  of  blood  is  one  of  the  less  common 
phenomena.  The  reaction  of  the  stools  is  usually  acid.  Fre- 
quently the  evacuated  matters  are  abundantly  admixed  with  gas, 
and  are  frothy.  Microscopic  examination  of  the  feces  discloses, 
in  addition  to  numerous  remains  of  food,  desquamated  epithelial 
cells,  round  cells,  and  crystals  of  cholesterin,  fat  at  times,  also 
Charcot-Neumann  crvstiils  (pointed  double  pyramids),  and,  besides, 
numerous  bacteria,  altliough  it  has  not  yet  been  possible  to  isolate 
specific  bacteria.  Yeast-cells  also  are  frequently  found  in  the 
stools.  The  number  of  bowel-movements  is  subject  to  great 
variation  (from  two  to  twenty  in  twenty-four  hours).  At  times 
the  patients  are  scarcely  able  to  leave  the  commode,  from  a  fear 
that  they  will  at  once  again  be  compelled  to  resort  to  it,  and  that 
they  may  fail  to  reach  it  in  time.  The  desire  for  stool  appears 
with  especial  frequency  after  the  ingestion  of  food.  It  is  fre- 
quently preceded  by  abdominal  pain — tormina ;  or  there  is  escape 
of  gas  after  pain  has  first  appeared  in  the  abdomen,  and  this  like- 
wise changes  its  position  with  the  onward  movement  of  the  gas. 
If  gastric  catarrh  exist  in  addition  to  intestinal  catarrh,  there  will 
be  present  nausea,  vomiting,  loss  of  appetite,  and  coated  tongue. 
Often  there  is  labial  herpes. 

Acute  intestinal  catarrh  mav  be  unattended  with  alteration  in 
the  bodily  temperature,  while  in  other  instances,  on  the  contrary, 
febrile  movement  is  observed.  Many  patients  complain  of  gen- 
eral languor  and  malaise,  and  of  drawing  pains  in  the  muscles 
and  joints.  Thirst  is  usually  increased  under  all  conditions,  in 
Consequence  of  the  loss  of  fluid  witli  the  l(K)se  bowel-movements. 
The  abdomen  is  frequently  distended  and  tender  to  touch.  The 
Urine  is  usually  voided  in  diminished  amount.  It  is  concentrated, 
and  often  deposits  a  sediment  of  urates.  The  amount  of  indican 
is  frequently  increased.  Not  rarely  tliere  is  sliglit  albuminuria, 
with  cylindruria.  Severe  diarrhea  causes  a  sense  of  weakness,  and 
may  even  give  rise  to  manifestations  of  collapse.  As  in  Asiatic 
cholera,  there  may  also  be  pains  in  the  muscles,  especially  in 
those  of  the  calves,  and  the  voice  may  be  high  and  hoarse. 

The  duration  of  acute  ileocolitis  varies  from  a  few  days  to 
between  two  and  four  weeks.     In  adults  rocoverv  is  tlie  rule. 

Acute  caian*hal  duodenitis  can  be  recognized  only  when  the 
choledoch  duct  also  is  involved  in  the  morbid  process.     Tliis  may 
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result  from  obstruction  at  the  orifice  of  this  duct  in  consequence 
of  the  swelling  of  the  duodenal  mucous  membrane ;  or  from  the 
entrance  of  a  plug  of  mucus  from  the  intestinal  muoous  membrane 
into  the  duct  and  causing  its  occlusion ;  or,  finally^  from  thicken- 
ing of  the  mucous  membrane  of  the  duct  in  consequence  of  partici- 
pation in  the  inflammatory  process.  Under  all  of  these  condi- 
tions biliary  stasis  and  icterus  develop,  and  the  condition  has  then 
been  designated  gastroduodenal  icterus,  or  catarrhal  jaundice. 

Jejunitis  and  ileitis  cannot  be  diagnosed  with  certainty. 

Typhlitis  and  appendicitis  will  be  considered  in  a  special  section. 

Proctitis  is  characterized  by  persistant  desire  for  stool  and  pain 
when  the  bowels  are  moved — anal  tenesmus.  The  anal  sphincter 
is  usually  contracted  spasmodically.  Digital  examination  of  the 
rectum  ciuises  severe  pain.  The  mucous  membrane  of  the  rectum 
seems  hot  and  unusuallv  relaxed.  Considerable  mucus  remains 
adlierent  to  the  finger,  which  at  times  is  streaked  and  dotted  with 
blood.  After  the  condition  lias  existed  for  some  time  paralysis 
of  the  anal  sphincter  sometimes  develops,  so  that  thin  fecal  matter 
escapes  continuously  from  the  rectum,  moistens  and  irritates  the 
skin  in  the  anal  region,  and  excites  inflammatory  reaction.  There 
may  also  be  prolapse  of  the  bowel. 

Progntiosis. — The  prognosis  of  acute  intestinal  catarrh  is 
favorable  if  the  disease  occurs  in  adults,  and  no  serious  primary 
disorder  is  present.  In  infants  acute  intestinal  catarrh  is  quite  a 
serious  disease,  and  in  the  aged  also  there  is  danger  that  death 
may  result  from  asthenia. 

Treatment. — Propiiylaetic  measures  may  be  extremely  use- 
ful. Care  in  diet  particularly  should  be  observed.  The  treatment 
of  acute  intestinal  catarrh  depends  upon  the  causative  factors — 
causal  therapy — and  in  part  also  upon  the  seat  of  the  disease.  In  all 
varieties  of  the  disease  a  febrile  patient  with  frequent  bowel-move- 
ments should  remain  in  bed,  keep  a  hot  poultice  applied  constantly 
to  the  abdomen,  and  avoid  solid  focxl  for  several  days.  Weak  tea, 
coffee,  water  with  red  wine,  mucilaginous  soups,  and  almond- 
milk  may  be  permitted.  Siiould  iiitestinal  catarrh  be  dependent 
upon  dietetic  errors,  it  is  often  most  advantageous  to  prescribe  a 
purgative  (castor-oil,  25  c.c. — 6  teaspoonfuls — in  a  cup  of  coffee  ; 
or  calomel,  O.o — 7i^  grains),  in  order  to  expel  speedily  the  ferment- 
ing and  irritating  intestinal  contents.  Often  the  symptoms  disap- 
pear as  soon  as  tiie  l)owels  are  emptied.  Should  the  diarrhea  per- 
sist, and  frequent  runi})ling  indicate  abnormal  increase  in  intestinal 
])eristalsis,  preparations  of  opium  should  be  prescribed  in  order  to 
keep  the  bowels  quiet. 

R   Powdered  opium,  0.03  (  \  grain  )  ; 

8uprar,  0.5    (7J  grains). — M. 


h 


ACUTE  GASTRO-INTEHTINAL  CATARRH  IN  rXFANTS   247 

B   Powder  of  ipecacuaoha  aDil  opium,  (i.3  (4J  grains) ; 

Sugar,  0.0  (7*      "     ).— M. 

HaJie  1(1  Huch  powders. 
Dotie :  1  powder  every  three  bourn. 
B  Tincture  of  opium, 

Ethereal  tincture  of  valerian,         each,  10,0  (2i  fluidramB). — M. 
Doae:  20  drops  tbrice  daily  upuo  sugar. 
B  Morphin  hydrochlorate,  0,3  {4i  grains) ; 

Glycerin, 

Distilled  water,  each,  5.0  (76  minime).— M. 

Duae:  From  0.25  to  0.5  (4  to  8  minima}  EubcuUneoUBly. 

It  is  olk-n  useful  to  combine  preparations  of  opium  with  antrin- 
ffrnfe  {tityptica) ;  a  combination  of  bismutlt  saliL-ylate  with  opium 
is  particularly  reliable : 

PB   Bismuth  salicylate,  0,5  (74  grains); 

Powdered  opium,  0,03  (J  grain); 

l^ugar,  0.3  (4J  grains).— M. 

Make  10  such  powders. 
Dose:  1  powder  every  three  hours. 

IhtodenU'm  and  gasfroduodenal  calan-h  should  be  treated  accord- 
ing to  the  rules  that  have  been  laid  down  for  the  treatment  of 
nciit).'  gastric  catarrh.  If  jaundice  be  jiretient,  special  care  should 
W  taken  that  all  fattj-  substances  are  excluded  from  the  diet. 
Acute  iiifiamvmlton  of  the  rectum  is  readily  accessible  to  local  treat- 
ment, particularly  with  irrigation  of  the  bowel  (infusion)  and 
till pposi tor ies.  The  latter,  contuining  narcotics,  may  be  employed 
especially  when  tenesmus  is  severe  ;  for  instance: 


K    Morphin  hydrochlorate,  0.03  (l^in); 

Cocoa-hutt«r,  sufficient  to  malte  8  suppositories. 

Dose:  1  fluppoaitory  twice  or  thrice  daily. 

ACUTE  GASTRO-EVTESTINAL  CATARRH  IN 
INFANTS 


BtiolOgy. — Infants  are  iu  high  degrcL'  predisposed  to  acute 
gastro-intestinal  ratarrh,  and  a  lai^'  number  of  children  succumb 
unniially  to  this  disease.  In  the  first  place,  milk  is  a  readily  deeom- 
nf«ed  article  of  fo(Kl, and,  besides,  the  gastro-inlestinal  mucous  mem- 
iiranc  of  infants  appears  particularly  sensitive.  Experience  baa 
shown  that  infants  given  uiother'a  or  wet-nurse's  milk  suffer  much 
less  commonly  than  tha=c  nourit-hed  with  cow's  milk  or  snbstitntea 
for  milk.  Milk  undci^es  dceom position  the  more  readily  the  higher 
the  external  temperature,  and  in  iiccurdiiinc  witli  iliis  fact  acute 
giistn>'int«stiual  catarrh  occurs  with  rsru'cial  rr((|iii'm'y  in  the  hot 
mtmthn  of  summer  and  antiiniii  (fn.>ni  July  toSi  )iti>iulnT).  The  con- 
dition has,  therefore,  alw  been  designated  swminc/- f/i>in7icfl  q/^jn/finfe. 
The  greater  the  want  of  cleanliness  in  the  dairies  from  which  the 
milk  is  obtained,  the  greater  is  tiie  danger  of  fermentative  bao- 
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teria  gaining  entrance  into  the  milk,  especially  with  small  particles 
of  excrement  from  the  cow,  so  that  the  milk  is  contaminated  from 
the  outset.  It  is  important  that  the  milk  be  thoroughly  boiled, 
in  order,  so  far  as  possible,  to  destroy  fermentative  bacteria.;  that 
the  receptacles  for  the  milk  be  kept  cold  and  covered  ;  that  rem- 
nants of  milk  not  drunk  by  the  infant  be  thrown  away  or  be  used 
for  other  purposes ;  and  that  the  bottles  and  the  nipples  be  kept 
scrupulously  clean.  Failure  to  observe  these  precautions  may 
expose  the  infant  to  grave  danger.  At  times  error  is  committed 
in  giving  the  infant  milk  in  too  large  quantities  or  at  irregular 
intervals.  Experience  has  shown  that  infants  bear  poorly  the  milk 
of  cows  supplied  with  green  fodder.  Dentition  undoubtedly  pre- 
disposes to  gastro-intestinal  catarrh.  It  is  not  rarely  observed 
that  a  perfectly  healthy  child  is  attacked  by  diarrhea,  and  in 
spite  of  the  greatest  care  in  feeding,  only  when  a  new  tooth  is  in 
process  of  irruption — so-called  dentUion-diarrhea,  The  circum- 
stance that  the  connection  between  the  two  conditions  is  not  recog- 
nized cannot  justify  doubt  of  the  fact  itself.  Some  infants  are 
attacked  by  severe  acute  gastro-intestinal  catarrh  when  the  attempt 
is  made  to  wean  them  from  an  exclusive  milk-diet — diarrhoea 
ahladatorum  ;  and  at  times  the  disease  cannot  be  controlled  until 
the  exclusive  milk-diet  is  resumed.  The  sensitiveness  of  the 
infant's  stomach  and  intestines  with  regard  to  a  milk-diet  may 
be  recognized  from  the  fact  that  some  breast-fed  infants  are 
attacked  by  diarrhea  when  the  mother  or  the  nurse  becomes  angry, 
or  suffers  other  psychic  disturbance,  or  with  the  occurrence  of 
menstruation.  At  times  also  a  sort  of  idiosyncrasy  is  observed — 
one  child  not  tolerating  the  milk  of  a  given  nurse,  while  another 
child  may  thrive  upon  it.  Cliildren  of  ^e  lower  classes  suffer  most 
commonly  from  acute  gastro-intestinal  catarrh,  because  less  atten- 
tion is  devoted  to  their  care.  The  poor  also  cannot  always  pro- 
vide proper  milk  on  account  of  the  expense.  It  is,  therefore,  not 
remarkable  that  the  disease  is  particularly  prevalent  in  large  cities, 
niegitimate  children  perish  in  large  number,  because  they  are 
placed  at  board  at  the  smallest  possible  cost,  and  in  consequence 
are  poorly  nourished  and  oared  for.  Such  foster-mothers  are 
appropriately  designated  "  angel-makers." 

Symptoms  and  Diagrnosis. — The  earliest  symptoms  of 
acute  gastro-intestinal  catarrh  in  infants  often  consist  in  frequent 
eructation  and  vomiting.  The  vomited  matter  at  first  contains 
lumps  of  casein  ;  hut  if  the  vomiting  has  persisted  for  some  time 
the  milk  is  returned  uncoagulated,  obviously  because  the  gastric 
juice  lias  become  too  deficient  in  acid  to  effect  coagulation  of  the 
milk.  Soon  diarrhea  sots  in,  and  in  some  cases  it  mav  be  the 
earliest  symptom  :  or,  if  the  bowel  principally  be  involved,  it  may 
bo  unattended  with  vomiting.  The  stools  become  thin,  exhale  a 
fetid  and  acid  odor,  and  are  either  greenish  in  color  or  yellowish 
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when  evacuated,  but  when  exposed  to  the  air  soon  acquiring  a 
greeni&Ii  hue.  If  Uie  bowels  move  with  great  fretjuency,  the  stools 
present  a  grayish  color,  and  tlie  cun<lition  is  tiien  designated 
cholera  infantum.  The  abdomen  frequently  is  greatly  distt-'nded  in 
consequence  of  excessive  deveIo|mieut  of  gaa  in  the  intestine. 
From  time  to  time  rumbling  and  gurgling  sounds — boTboiremi — are 
audible,  indicating  increased  intestinal  peristalsis  and  rapid  pm- 
uulsion  of  the  fluid  intestinal  contents.  From  time  to  time  the 
little  patient  cries  aloud,  distorts  the  face  in  pain,  and  draws  the 
legs  upon  the  abdomen,  in  consequence  of  parosysmal  abdominal 
pain — ^tormina.  Frequently  escape  of  fetid  gas  follows,  not  rarely 
associated  with  fluid  intestinal  contents.  When  the  diarrhea  has 
existed  for  tmme  time  inflammatory  redness  of  the  skin  about  the 
anus  and  the  buttocks  develops,  because  soiling  und  irritation  of 
the  parte  by  fecal  matter  are  nnavoidable.  The  secretion  of  mine 
almost  ceases  entirely.  The  urine  frequently  contains  albumin 
and  tube-casts  aud  considerable  indican.  In  consequence  of  the 
copious  loss  of  water  in  the  stools  thirst  is  greatly  increased, 
and  the  mouth  feels  eticky  and  dry.  The  peripheral  portions  of 
the  IxkIv  arc  usually  cool,  while  the  covered  [rortions  of  the  trunk 
are  unusually  hoi,  in  consequence  of  febrile  elevation  of  tiu^  in- 
ternal temperatare.  Unfortunately,  rapid  and  dangeroui^  collapse 
often  occurs  in  the  courne  of  the  disease.  The  face  becomes 
shnmken  and  presents  a  tired  and  af^  appearance.  The  fon- 
lanels  also  become  depressed,  and  the  margins  of  the  ciunial  hones 
can  be  slightly  moved  upon  one  another,  the  voice  becomes  faint 
and  feeble,  movement  is  painfid  aud  difficult,  and  the  action  of 
the  heart  is  greatly  accelerated.  In  wmsequence  of  progressive 
anemia  of  the  brain  cerebral  manifestations  appear  that  have  been 
designate  hydrooephaloid.  At  the  same  time  the  little  patient 
becotnes  more  and  more  apathetic,  lying  with  its  eyes  half  closed, 
and  presenting  tonic  twitchings  of  the  face  or  in  the  extremities ; 
ftlly,  general  clonic  spasms  may  occur  and  death  result. 


t  instances  the  exposed  r 


i  bewimes  desiccutal  and  it  may 


natouic  Alterations. — In  the  acute  gastro-inlestinal 
catarrh  of  infants  the  statement  already  emphasized  in  connec- 
tion with  acute  intestinal  Ciitnrrh,  tliat  the  most  intense  symptoms 
during  life  are  often  associateii  with  only  slight  alterations  m  the 
intestinal  mucxius  membrane,  is  frequently  confirmed.  In  addi- 
tion to  fluid  intestinal  contents,  not  rarely  only  slight  swelling  of 
the  lymphatic  follicles  is  found  besides,  and  these  are  surrounded 
by  a  garland  of  dilated  blond -vessels.  In  other  instances  the 
Ii'sions  of  acute  gastro-intcstinal  catarrh  already  ilescrilied  are 
found, 

Xlgnosis. — Acute  gastro-inteatinal  catarrh  in  infants  is  a 
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most  serious  disease,  ami  the  prognosis  is  grave.  This  depends 
especially  upon  the  cooperation,  the  intelligence,  and  the  care,  ia 
part  upon  the  mt-antt,  ut  those  upon  whom  the  niirgiag  uf  the  tjick 
child  devolvps. 

Treatment. — Prophylactic  measures  first  of  all  require  tlior- 
oHgh  discussion  and  consideration.  These  apply  to  the  jioKr/aA- 
ment  of  the  infant.  The  moat  natural  and  tne  best  food  for  an 
infant  is  the  breaHt-milk  of  jfe  mother  or  of  a  aei-nurse.  Unfortu- 
nately, however,  it  is  a  growing  custom  that  mothers,  from  motiveS' 
of  convenience  or  from  the  unfounded  fear  that  tlieir  beauty  will 
suOer  in  consequence  of  nursing,  do  not  nun;e  tlietr  children;, 
apart  from  those  instances  in  which  mothers  are  forbidden  by! 
piiysicians  to  nurse  their  children;  for  instance,  at  an  age  below 
eighteen  years,  in  the  presence  of  profound  anemia,  pulmonaiy' 
tuberculosis,  inherited  nervous  disease  (epilepsy,  neurasthcniayj 
psychopathy),  and  the  like.  The  employment  of  a  wet-nurse  IB' 
expensive,  and  therefore  accessible  only  to  families  of  means. 
Further,  certjiin  precautions  should  be  observed  in  nourishing 
infants  with  the  breastr-milk  of  the  mother  or  of  a  wet-nurse. 
Infants  readily  develop  gastro-intestinal  catarrh  when  nursing 
women  indulge  in  acid  food,  or  become  greatly  excited,  or  permit 
coitus,  or  menstruate.  It  also  happens  occasionally  that,  from 
causes  that  elude  scrutiny,  the  infant  fiiils  to  thrive,  although  the 
nurse  Is  apparently  faultless,  while  it  bears  admirably  the  milk 
of  another  nurse  possibly  not  presenting  so  good  an  appearance. 
Under  such  circumstances  a  change  should  he  made  in  good  time. 
Should  acute  gastro-intestinal  catarrh  develop  ou  weaning  the 
infant,  there  is  no  other  remedy  but  to  restore  the  child  to  the 
breast  and  to  repeat  the  attempt  at  weaning  at  a  later  period. 

In  cases  in  which  nourishment  at  the  breast  of  the  mother  or  of  a 
wet-nurse  is  notpracticable,/('(Yfi)t^ir(7Aaninta?mt/i:isthe  next  Iwet 
method,  and,  as  a  rule,  cow's  milk  is  then  employed.  Goat's  milk 
is  less  digestible  on  account  of  the  greater  amount  of  fat  and  albu- 
min that  it  contains,  and  mare's  and  ass's  milk,  which  more  eloscly 
resemble  human  milk  iu  chemic  constitution  than  does  cow's  milk, 
are  not  generally  available.  The  use  of  cow's  milk  is  attended 
with  two  dangers — namely,  infection  with  tuberculosis  and  undue 
readiness  of  decomposition.  Tuberculosis  is  commun  in  cows,  and 
it  may  readily  happen  that  tubercle-haeilli  gain  entrance  into  the 
milk,  especially  when  tuberculous  nodules  have  developed  in  ths 
udder,  and  the  milk  is  thus  infective.  This  danger  cannot  be< 
avert<^<l  with  certainty,  although  it  can  be  diminished  if  the  cow^ 
whose  milk  is  to  be  used  is  most  carefully  examined  for  the  pi 
cnce  of  tuberculosis,  and  is  no  longer  employed  if  even  stispicious 
signs  are  present,  and,  besides,  if  the  milk  is  always  thoroughly 
boiled  for  a  considerable  length  of  time  before  it  is  used,  in  order 
to  effect  destruction  of  any  tubercle-bacilli  or  their  spores.     The 
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suggcstioD  appeiini  worthy  of  consideration,  to  use  the  milk  of 
several  cows,  in  order  to  attenuate  such  tubei-culons  virus  as  may 
be  preaent. 

In  onler  to  prevpnt,  so  far  as  possible,  the  dwMHiiposition  of 
milk,  cleanliness  of  the  dairy  and  of  the  dairy-utensils  should 
be  observed,  and  cleansing  the  lulder  of  adherent  contamina- 
tions before  milking,  and  uf  the  fingurs  and  the  hands  of  the 
milker,  practised.  The  milk  should  at  once  be  covered  and  kept 
in  a  coi»l  place.  The  cows  should  be  supplied  with  dry  fodder.  In 
lai^  cities  enfabllnhmenis  for  the  niipply  of  infatUi^  viilk  exist,  which 
engage  in  the  preparation  of  milk  for  infants  in  accordance  with 
the  principles  outlined.  Milk  is  also  sterilized  by  many  establish- 
ments, and  is  sold  in  this  condition.  As  may  be  understood,  the 
greaCer  labor  expended  in  obtaining  such  milk  entails  a  higher 
price  for  the  product,  and  therefore  the  poor  are  scarcely  able  to 
purchase  this  specially  prepared  article.  In  this  connection  private 
philanthropy  may  render  a  great  service  by  dispensing  such  milk 
under  proper  conditions.  To  sterilize  milk  in  private  dwellings, 
the  use  of  the  apiuinitus  of  Soxhlet  may  be  especially  recom- 
mended. Under  all  conditions  milk  for  children  should  be  thor- 
oughly boiletl  for  a  considerable  length  of  time  after  its  reception, 
and  be  introduced  into  a  clean  vessel,  which  is  covered  with  a  glass 
plnte  and  is  placed  in  a  cool  spot,  and  if  possible  preserved  upon 
icf.  The  addition  of  a  tabtespoonfitl  of  lime-wafer  to  every  quart 
of  milk  may  also  be  advisetl  in  order  to  prevent  fermentation. 

It  should  be  borne  in  mind  that  cow's  milk  differs  from  mother's 
milk  in  containing  a  lar^r  amount  of  solids,  particularly  casein ; 
while,  on  the  other  hand,  it  contains  less  sugar.  In  order  to  make 
the  former  more  closely  resemble  the  latter  it  is  necessary  to  add 
water  and  sugar  to  cow's  milk.  Even  then  the  resemblance 
between  the  two  is  not  complete,  the  casein  of  cow's  milk  coagu- 
lating in  large  masses,  while  that  of  mother's  milk  coagulates  in 
fine  flakes.  In  consequence,  mother's  milk  is  more  readily  acces- 
sible to  the  action  of  the  gastric  juice  and  is  more  digestible  than 
cow's  milk.  By  the  addition  of  lime-water  to  cow's  milk  its  casein 
will  bo  precipitatc<l  in  small  Bakes. 

Chililren  in  the  fin.t  months  of  life  should  receive  cow's  milk  and  water 
in  equal  parts.  Then,  gradually,  one-tenth  less  wat«r  is  ndded,  until  from 
the  Hfth  month  the  chiltl  will  receive  pure  cow's  milk.  To  each  250  c.c.  of 
milk  a  pinch  of  sui^iir  should  )>e  added.  The  use  nf  sugnr  of  milk  is  not 
Dei'et«arj-. 

For  the  preservation  of  the  health  of  tbe  infant  it  is  further 
important  to  regulate  the  amount  of  fond  and  the  time  of  feeding. 
The  stomach  and  the  intestines  should  lie  protected  from  over- 
loading. In  the  first  two  months  of  life  an  infant  should  receive 
food  every  two,  and  thereafter  every  three,  hours.  The  last  meal 
should  be  given  at  ten  o*  clock  at  night  and  the  first  at  six  in  the 
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morning.  It  is  further  important  to  keep  the  feeding-bottles  and 
the  nipples  clean.  The  bottle  is  thoroughly  cleansed  with  water 
and  salt  after  each  nursing,  and  is  kept  filled  with  water  until  the 
next  meal.  Also,  the  nipples,  in  which  germs  readily  lodge,  are 
thoroughly  rubbed  externally  and  internally  with  salt,  and  are  kept 
in  water.  Care  should  further  be  taken  to  have  the  mouth  of  the 
infant  cleansed  after  each  nursing  with  a  bit  of  soft,  clean  linen 
that  has  been  dipped  in  water,  as,  otherwise,  remnants  of  milk  may 
readily  undergo  fermentation  in  the  mouth,  and  if  they  be  swal- 
lowed they  may  excite  fermentative  processes  in  the  stomach.  It 
is  understood  that  the  milk  should  be  given  not  cold,  but  at  the 
temperature  of  the  body,  being  warmed  in  the  bottle  at  each 
nursing  by  being  placed  in  hot  water. 

The  feeding  of  an  infa nt  with  subditutes  for  milk — as,  for  instance, 
Liebig's,  Nestle's,  Kufeke\s,  Lofflund's  foods,  Biedert's  cream- 
mixture,  Gartner's  fat-milk — is  not  worthy  of  commendation, 
because  children  thus  nourished  frequently  become  rachitic  and 
also  suffer  readily  from  intestinal  catarrh.  If  acute  gastro-intes- 
tinal  catarrh  has  developed  in  an  infant,  it  is  wise  to  withhold  milk 
for  from  one  to  three  days,  and  to  replace  it  by  pure  water,  to 
which  a  little  red  wine  or  Cognac  has  been  added.  Should  the  dis- 
ease be  protracted,  Nestle's  food,  beef-tea,  or  mucilaginous  soups 
of  oatmeal-gruel,  sago,  or  arrow-root  may  be  given  instead  of  milk. 
Among  medicaments  calomel  deserves  first  place : 

R  Mercurous  chlorid,  0.01  (  i  grain) ; 

Sugar,  0.5    (7i  grains).— M. 

Make  10  such  powders. 
Dose :  1  powder  every  two  hours. 

Among  stsrptics,  colombo-root  (infusion  of  colombo-root,  10.0 : 
100 — 2^  drams  :3  fluidounces  ;  5  c.c. — 1  teaspoonful— every  two 
hours),  cascaril la-bark  (infusion  of  cascaril la-bark,  10.0  :  100 — 2^ 
drams :  3  fluidounces  ;  5  c.c. — 1  teaspoonful — every  two  hours), 
and  silver  nitrate  (solution  of  silver  nitrate,  0.1  :  100 — 1^  grains: 
3  fluidounces ;  5  c.c. — 1  teaspoonful — every  two  hours)  may  he 
mentioned.  Preparations  of  opium  should  not  be  prescribed, 
because  children  readily  develop  alarming  toxic  symptoms  from 
their  use.  Of  late,  disinfectants  (lactic  acid,  carbolic  acid,  benzol, 
naplithalin,  thymol,  resorcin,  etc.)  have  been  much  used,  but  we 
fail  to  see  any  ])arti('ular  advantage  in  them  over  the  remedies 
already  recommended.  If  signs  of  cerebral  anemia  appear,  strong 
wine  in  small  doses  should  be  administered,  and  the  head  should 
be  lowered. 

CHRONIC  INTESTINAL  CATARRH. 

Ktiology. — Chronic  intestinal  catarrh  not  rarely  develops  in 
the  sequence  of  acute  intestinal  catarrh  if  this  be  nrequently  re- 
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,  and  especially  if  recurrpnce  take  place  after  incomplete 
ry  from  tlii;  preceding  ulUick.  At  other  times  it  develops 
EB  an  independent  lUToction,  and  under  hucIi  circumstances  deRnite 
causes  will  be  fonnd  to  have  been  operative.  Hypontatie  txttarrk 
exiiihits  a  marknl  tendency  to  pursue  a  chronic  course.  It  may 
be  induced  by  the  general  stasis  attending  chronic  disease  of  the 
heart  or  of  the  respiratory  aiijiurattis,  or  it  may  develop  as  a  result 
of  BlafiiH  in  the  portal  circulation,  and  most  commonly  in  associa- 
tion with  cirrhosis  of  the  liver.  Chronic  debilitating  disease,  as, 
for  instance,  puluionarv  tubcrenlosia,  carcinoma,  leukemia,  pro- 
tracted suppuration,  often  miiiiitains  ehnmic  intestinal  catarrh. 
Not  rarely  cbronic  intestinal  diseases  (carcinoma,  hemorrhoids, 
tobcn;ulouB  ulceration,  jKiraeites)  are  accompiinied  by  chronic 
*  itcstinal   catarrh.      Chronic    constipation   is   often   n  cause   of 

inmic  intestinal  catarrh , 
Anatomic  Alterations. — Intestinal  mucous  membraue  the 
■eat  of  chronic  inHammatinn  is  conspicuous  for  its  color.  It  is 
brownish-red  or  grayish-red  in  appearance,  especially  on  the  villi 
and  at  the  summit  of  its  folds.  At  times  the  brownish  hemo- 
globin has  been  transformed  into  black  melanin,  so  that  the 
mucous  membrane  presents  a  mottled  appearance — so-calied  vil- 
lous melanosis.  Besides,  the  prci^encc  of  excessive  secretion  is 
conspicuous,  the  mucous  membrane  being  coveretl  with  trans- 
parent or  slightly  turbid  mucus.  The  lymph-folliclea  are  often 
enlarged,  and  surroiindi^  by  a  brownish  or  blackish  zone  of  pig- 
ment. As  a  rule,  the  mucous  membrane  is  thickened  in  conse- 
quence of  inflammatory  hj'perplasia  of  the  connective  tissue,  and 
often  the  muscularis  and  the  mucosa  also  participate  in  the  hvpei^ 
plasia  and  thickening.  Under  such  circumsitancea  the  condition 
can  be  designated  htfpertrophic  chronic  gastric  catttn-h.  In  con- 
tradistinction from  this,  atrophic  chronic  gastric  ciUarrh  is  attended 
with  abnormal  attenuation  of  the  intestinal  wall,  together  with 
atrophy  of  the  glandular  layer  of  the  mucous  membrane.  Further, 
especial  care  should  be  taken  in  reaching  a  decision  as  to  the  ex- 
istence of  chronic  atrophic  intestinal  catarrh,  as  frequently  the 
condition  of  intestinal  atrophy  is  simulated  by  insigni^c-ant  post- 
tDortem  alterations.  Among  the  compHcalioTut  of  chronic  intes- 
lioal  catarrh  catarrhal  ulceration  of  the  bowel  may  be  mentioned, 

'  ich  may  have  resulted  from  disintegration  of  lymph-follicles — 
JoUicular  intedinnl  vlceralion — or  from  destruction  of  the  tissue 
of  the  mucosa  itself — catarrhal  ulceration  of  t/ie  mucotie  membrane, 

ucmi»  membrane 
viembroTie  may 


Amon^  rarer  occurrences  polypoid  hyperplatia  of  the  n 

and  entlic  itepenerition  nf  thf  /jlaniln  nj  the  intetlinal  mucou 
W.bt  mentioneii. 


Symptoms  and  Diag^nosis. — Alterations  in  the  stools  con- 
?  the  main  symptom  of   chronic  intestinal   catarrh.     As  a 
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rule,  there  is  irregularity  in  the  movement  of  the  bowels,  and 
often  constipation  and  diarrhea  alternate  with  each  other.  The 
abundant  presence  of  mucus  in  the  stools  is  distinctive.  In  the 
presence  of  catarrh  of  the  large  intestine  the  individual  fecal 
masses  are  often  enclosed  in  a  layer  of  mucus.  In  the  presence 
of  catarrh  of  the  small  intestine,  on  the  other  hand,  there  is 
intimate  admixture  of  fecal  matter.  Oft;en  the  stools  are  stained 
yellow  by  biliary  coloring-matter,  and  on  addition  of  nitric  acid 
they  yield  the  reaction  of  biliary  coloring-matter.  At  times 
peculiar,  swollen  and  transparent,  sago-like  granules  are  present 
in  the  stools,  which  consist  in  part  of  swollen  carbohydrates  and 
in  part  of  mucus.  These  were  formerly  considered  erroneously  as 
distinctive  of  follicular  ulceration  of  the  bowel.  The  stools  at 
times  contain  a  strikingly  large  amount  of  undigested  food.  If 
this  be  recognizable  with  the  unaided  eye,  the  condition  has  been 
designated  lieivtery.  Microscopic  examination  of  the  stools  dis- 
closes, in  addition  to  remnants  of  food  and  bacteria,  isolated 
round  cells  and  epithelial  cells.  The  latter  are  often  peculiarly 
swollen,  and,  in  the  presence  of  catarrh  of  the  small  intestine, 
bile-stained. 

Bumbling  in  the  abdomen — borborygmi,  distention  of  the  abdo- 
men— intestinal  meteorism,  and  abdominal  pain — ^tonnina — are  fre- 
quently recurring  symptoms,  which  at  times  become  particularly 
severe.  Chronic  intestinal  catarrh  is  usually  unattended  witii 
fever.  Nutrition  may  suffer  in  marked  degree.  The  patients 
emaciate  progressively,  and  acquire  a  grayish  and  sallow  appear- 
ance. Psychic  alterations  occur  with  especial  frequency,  and 
they  have  not  improperly  been  explained  as  the  results  of  auto- 
intoxication, inasmuch  as  abnormal  metabolic  products  are  ab- 
sorbed from  the  intestine  and  derange  the  functions  of  the 
nervous  system.  The  patients  become  hy|)ochondriacal,  believe 
themselves  to  be  suffering  from  all  possible  serious  diseases, 
develop  a  fear  that  they  will  become  insane,  are  involved  in 
doubts  as  to  their  mental  nnd  physical  ability,  and  complain  of 
all  possil>l('  conditions  of  fear.  They  are  often  troubled  by 
annoying  vertigo) — intestinal  vertigo,  which  can  at  times  be  devel- 
oped voluntarily  by  j)ressnre  upon  the  bowel.  Palpitation  of  the 
heart  and  asthmatic  .states  also  occur  occasionally.  The  appetite 
is  variable,  and  is  impaired  especially  when  the  stomach  is  also 
involved  in  the  inflainniatory  process.  Thirst  is  usually  increased. 
The  urine  is  usually  voided  in  small  amount,  is  therefore  gen- 
erally characterized  by  its  dark-red  color,  and  frequently  precipi- 
tates a  reddish,  granular  sediment  of  urates. 

The  (hn'(ttio)i  of  rhroiiic  intestinal  catarrh  is  subject  to  wide 
variations.  In  souie  individuals  it  persists  throughout  life.  If 
ulceration  of  the  intestinal  mucous  membrane  has  taken  place, 
hemorrhage,  rupture,  and,  after  cicatrization  of  ulcers,  stenosis  of 
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the  bowel  may  occur  as  complications^  but  these  occurrences  are 
rare.  Most  commonly  chronic  inflammation  of  the  bowel  in- 
volves the  ileum  and  the  colon,  in  correspondence  with  the  like  con- 
ditions that  attend  acute  intestinal  catarrh,  and  what  has  been  said 
in  the  preceding  refers  principally  to  chronic  catarrhal  ileocolitis. 

Chronic  catarrhal  diLodenitis  is  characterized  by  involvement 
of  the  choledoch  duct  and  chronic  catarrhal  jaundice.  Chronic 
inflammation  of  the  rectum — chronic  catarrhal  proctitis — like  acute 
proctitis,  is  attended  with  a  persistent  doiire  for  stool — anal  tenea^ 
mu8.  The  stools  at  times  consist  only  of  mucus  or  of  mucus  and 
pus.  Sometimes  the  structures  surrounding  the  rectum  become 
mvolved  in  the  inflammatory  process — periproctitis;  and  if  a  col- 
lection of  pus  in  this  situation  ruptures  outward  or  inward,  or  in 
both  directions  simultaneously,  an  external  or  an  internal  or  a 
coinplete  rectal  fistula  will  result. 

Frominence  should  be  given  to  that  form  of  colitis  which  has 
been   designated   membranous   enteritis — mucous    colic.      This   is 
characterized   generally  by  the   periodic   evacuation   of  whitish 
membranes,  tubes,   and   shreds,   consisting  of  mucus,   and   less 
commonly  of  fibrin   and   albuminoid  material,  and  which  have 
collected  along  the  bands  of  the   colon.     .The  evacuations  are 
usually  preceded  by  disagreeable  sensations  in  the  abdomen,  with 
distention,  and   the   expulsion   of  the   sometimes   long  casts   is 
attended  with  severe  jiain  and  difficulty.     Care  should  be  taken, 
further,  to  avoid  confounding  such  casts  with  tendinous  struct- 
ures, the  fibrous  remains  of  asparagus,  and  the  like,  and  this  can 
'readily  be  done  by  microscopic  examination.      The  membranes 
and  tubes  exhibit  under  the  microscope  a  swollen  structure,  which 
^^^comes  striated  on  addition  of  acetic  acid,  and  contains  epithelial 
^lls,  isolated  round  cells,  and  crystals  of  triple  phosphate  and 
*^bolesterin.     This  condition  occurs  principally  in  nervous  indi- 
^'*duals,  particularly  women,  and  while  not  dangerous  is  often 
^^Ty  obstinate.     Only  in  the  minority  of  cases  does  the  condition 
JPfiear  to  be  the  sequel  of  chronic  int(»stinal  catarrh — true  niem- 
"'^nous  enteritis ;  while  in  the  majority  of  cases  it  appears  to  be  a 
*^<5retory  neurosisof  the  intestinal  mucous  membrane — mucouscolic. 
The  occurrence  in  children  suffering  from  chronic  intestinal 
^tarrh  of  stools  containing  considerable  fat  has  been  described  as 
J^tty  diarrhea^  the  absorption  of  fat  being  obviously  much  diniin- 
**hed.     The  stools  present  a  yellowish  or  grayish  apjx'arance,  give 
®^  an  odor  of  fatty  acids,  when  rubbed  up  with  water  and  ex- 
*^^ined  microscopically  exhibit  an  abundance  of  fat-globules,  and 
^^  analysis  are  found  to  contain  67  per  cent,  instead  of  20  |)cr  cent. 
^  fiit     The  condition  is  observed  especially  in  association  with 
^tarrh  of  the  small  intestine,  and  also  when  the  pancreas  is  dis- 
*^8ed  and  the  discharge  of  bile  into  the  intestine  is  interfered  with. 
Prognosis. — Although  chronic  intestinal  catarrh  is  as  a  rule 
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not  a  dangerous  disorder,  it  is  often  extremely  obstinate  and  annoy- 
ing. At  times  the  prognosis  is  unfavorable,  because  the  causative 
conditions  (carcinoma,  tuberculosis)  are  incurable. 

Treatment. — In  the  treatment  of  chronic  intestinal  catarrh 
consideration  should  first  be  given  to  the  causative  conditions, 
and  an  effort  made  to  relieve  them — causal  therapy.  Symptomatic 
treatment  will  have  to  be  directed  most  frequently  to  the  relief  of 
existing  constipation.  The  mode  of  life  and  the  diet  will  next 
require  correction.  The  patients  should  take  walks  regularly, 
indulge  in  gymnastic  exercises  and  physical  activity,  and  never 
suppress  the  desire  for  stool,  however  slight  this  may  be  (a  rule 
that  must  be  especially  impressed  upon  women),  while  a  daily 
eifort  to  evacuate  the  bowel  at  the  same  time  should  be  encour- 
aged, even  in  the  absence  of  the  normal  desire,  in  order  to  accus- 
tom the  bowel  to  habitual  activity.  The  diet  should  include  such 
articles  of  food  as  exjx^rience  has  shown  to  be  capable  of  stimu- 
lating the  bowels  to  increased  activity.  Among  these  may  be 
mentioned  Graham  bread  witli  butter  and  honey  in  the  morning, 
Graham  bread  with  butter  in  the  evening,  fruit  at  noon  and  in  . 
the  evening,  and  vegetables  at  noon.  Often  the  patients  have 
themselves  discovered  certain  domestic  remedies  capable  of  induc- 
ing movement  of  the  bowels,  as,  for  instance,  the  ingestion  of  a 
glass  of  cold  water  when  the  stomach  is  empty,  or  the  smoking 
of  a  cigar.  Aniong  medicaments,  laxatives,  mineral  waters,  ana 
enemata  may  be  mentioned.  It  should  be  pointed  out  that  the 
intestine  readily  becomes  accustomed  to  a  given  medicament  or 
procedure,  so  that  variation  is  necessary  from  time  to  time. 
Among  laxatives,  rhubarb- root,  senna-leaves,  aloes,  jalap,  and 
podophyllin  particularly  may  be  recommended;  as,  for  instance: 

B  Aloes, 

Compound  extract  of  rhubarb,        each,  1.5  (22}  grains) ; 

Powder  and  fluid  extract  of  licorice,  sujflicient  to  make  30  pills. 
Dose:  1  or  2  pills  at  night. 

H  Aloes, 

Compound  extract  of  rhubarb. 

Powdered  jalap,  each,  1.0  (15  grains) ; 

Powder  and  fluid  extract  of  licorice,  sufficient  to  make  30  pills. 

Dose :  From  1  to  3  pills  at  night. 

K   Aloes, 

Compound  extract  of  rhubarb,        each,  1.6  (22§  grains); 

Podophyllin,  ^  0.3  (  4}      **     ) ; 

Powder  and  fluid  extract  of  licorice,  sufficient  to  make  30  pills. 
Dose:  1  or  2  pills  at  night. 

R  Compound  licorice-powder,  100.0  (3  ounces). 

Dose :  1  or  2  te:ispoonfuls  in  a  wine-glassful  of  tepid  water  in  th^^ 

morning. 

R  Electuary  of  senna,  60.0  (IJ  ounces). 

Dose :  1  teaspoon ful  in  the  morning. 


whil 

Mia  ] 
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Amonji;  mineral  voters  may  b«  mentioned  the  varioiis  bitter 
taittra  (Ofen,  Pullna,  Saidschfitz,  Friedrichsliall,  Birmfiistorf, 
Baden),  of  whicli  one  or  two  wine-glassfuls  slionid  be  taken  in  tlie 
miirnin);  when  tlie  stamaeli  ig  empty,  to  be  followed  in  a  short 
time  by  an  e(inal  quantity  of  cold  water.  Carkbad  salt  {solntion 
of  artificial  Carlsbad  salt — I  or  2  t^spoonfuls  to  a  glass  of  water 
when  the  stomach  ia  empty)  is  often  employed  with  success. 
Enemtita  may  be  administ<>rcd  advantageously  in  the  form  of 
intestinal  vnfiutiimt.  For  thi»  puriiosc  either  an  irrigator  with  a 
tnl>e  and  a  rectid  nozzle,  or  the  fnnnel-apparatus  of  Hqpir,  con- 
ciistitig  of  a  large  glass  fnnuel  with  a  rubber  tube  and  recta!  nozzle, 
is  cmployetl.  The  irrigating  fluid  should  be  water  at  room-tera- 
penitiire,  and  from  1  to  2  liters  should  be  permitted  to  flow  into 
the  lur^*  intestine.  The  introduction  ia  best  effected  with  the 
pelvis  elevated,  and  even  more  satistactorily  in  the  knee-elbow 
puetnre.  Frequently  the  water  will  not  flow  beeause  the  rubber 
tube  w  filled  with  air.  This  can  bo  remov{>d  readily  by  re{>eatetl 
and  vigorous  pressure  with  the  fingers  upon  the  tube.  Russian 
physicians  were  the  first  to  recommend  large  enetnata  of  oil  for 
tile  relief  of  obstinat«  coustipntion  (from  4CMj  to  500  c.c,  of  poppy- 
si'iil  oil — about  I  pint — to  each  enema).  Giycerin-enemala  are 
ighly  efficacious  (2.0 — 30  minims — glycerin  to  each  enema), 
glycerin-suppositories  are  less  reliable  in  action.  Well-to- 
patients  may  during  the  summer  undertake  eonrses  of  trt^at^ 
tit  at  the  aprlnffn.  Among  these,  the  springs  of  Carlsbad, 
rienbad,  Tar.isp,  Kissiugen,  Homburg,  Ems,  Wiesbaden,  and 
Vicihy  especiallv  should  be  racntioued.  In  eases  of  chronic  duo- 
limitvi  witli  Jiiuiitlice  all  articles  of  food  containing  fat  should  be 
interdicted.  31'iitbranoiis  eiiteritif  is  often  resistant  to  all  forms 
of  treatment.  In  the  first  place,  the  nervous  general  condition 
should  bo  taken  into  consideration,  and  in  addition  intestinal  infu- 
fliona  of  oil,  water,  and  astringents  should  be  employed. 

INFLAMMATION  OF  THE  CECUM  AND  THE  VER- 
MIFORM APPENDIX  AND  THE  SURROUNDING 
TISSUES  (TYPHLITIS;  APPENDICITIS;  PERTTYPH- 
UTIS;  PARATYPHLITIS  t. 

Etiology    and    Anatomic     Alterations. — Inflammatory 

pro<'e^fl>'f.  nut  r:ir^,-ly  fM'cur  in  the  rigtil  iliac  fossa,  which  have 
M^rtain  important  symptoms  in  common  (usually  ondden  onset, 
pain,  and  acute  tumor-formationV  Inflammation  of  the  cecum  is 
known  as  tiiphlilin,  while  inflamniation  of  the  vermiform  process 
is  desijrnatetl  appemUeith.  Cireumscribod  inflammation  of  the 
peritoneal  covering  of  the  cecum  or  the  vermiform  pntcess  is 
known  as  peril^ikHti/i.  Inflammation  of  the  n'trocecai  connective 
uie,  by  which  the  vermiform  appendix  is  attached  to  the  iliac 
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fossa,  is  known  as  paratyphlitis.  Typhlitis  and  appendicitis  are 
almost  always  independent  diseases,  while  perityphlitis  and  para- 
typhlitis are  usually  of  secondary  origin,  and  most  commonly 
result  from  preceding  appendicitis  or  typhlitis.  Appendicitis  and 
perityphlitis  are  the  conditions  most  commonly  encountered.  In 
the  majority  of  cases  the  process  pursues  the  following  course : 
Fecal  matter  becomes  lodged  in  the  vermiform  appendix,  and  in 
consequence  of  desiccation  becomes  solidified  into  so-called  false 
fecal  concretions^  which  after  a  while  cause  mechanical  irritation 
of  the  walls  of  the  appendix,  with  secondary  inflammation  and 
necrosis.  The  inflammatory  process  readily  extends  to  the  adja- 
cent peritoneum,  so  that  to  appendicitis  is  superadded  perityphlitis. 
The  latter  frequently  occurs  from  perforation  of  the  walls  of  the 
appendix  by  a  fecal  concretion,  which  may  become  lodged  in  the 
orifice  of  perforation  or  is  expelled  into  the  peritoneal  cavitj'. 
At  times  the  free  extremity  of  the  vermiform  process  is  detached 
in  its  circumference,  the  stone  occupying  the  mouth  of  the  ap- 
pendix. Perityphlitis  usually  gives  rise  to  the  formation  of  an 
encapsulated,  purulent  exudate,  which  may  acquire  a  fecal  odor 
even  if  perforation  of  the  bowel  has  not  taken  place.  After  peri- 
typhlitis has  existed  for  a  considerable  length  of  time  adhesions 
are  usually  so  numerous  that  it  is  difficult  to  find  the  appendix 
at  all,  not  to  speak  of  the  point  of  perforation  and  a  fecal  con- 
cretion. 

Clinical  experience  has  shown  that  the  tendency  to  the  forma- 
tion of  fecal  calculi,  and  therefore  also  to  appendicitis  and  peri- 
typhlitis, is  unevenly  distributed.  In  some  families  the  disease 
occurs  with  sui^h  remarkable  frequency  that  the  causative  factors 
have  been  looked  for  in  some  anatomic  peculiarity  of  the  vermiform 
appendix  (excessive  lenji:th,  undue  development  of  Gerlach's  valve 
at  the  entrance  to  the  vermiform  appendix,  unusual  size).  Without 
doubt  the  character  of  the  food  has  an  influence  upon  the  forma- 
tion of  fecal  concretions,  as  these  are  observed  most  commonly  in 
individuals  who  live  excessively  upon  a  vegetable  diet.  The 
swallowing  of  foreign  bodies  is  also  a  dangerous  practice  in  this 
c()iin('ction.  Thus,  I  have  observed  fecal  concretions  formed  about 
swallowed  hair  from  the  beard  and  bristles  from  the  tooth-brush. 
A  sedentary  mode  of  life  predisposes  in  marked  degree  to  the 
formation  of  feeal  concretions  and  their  consequences;  so  does 
also  constipation. 

As  several  of  the  causative*  factors  named  are  operative  in  the 
individuals  (M)neerne(l  throuirhout  life,  it  can  be  readily  understood 
that  appendicitis  and  perityi)lilitis  are  frequently  recurrent.  Atten- 
tion has  recently  been  called  to  the  fact  that  inflammatory  condi- 
tions (catarrhal,  hemorrhagic,  purulent,  gangrenous)  of  the  mucous 
membrane  of  the  vermiform  process  are  not  uncommon,  and  that 
these  also  may  be  followed  by  the  formation  of  fecal  concretions^ 
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riipp^ntlicitis,  and  perityphlitis.  Tme  fecal  concrettotiB  ronstitute 
rmuch  less  commonly  than  false  fwal  coiicretioiis  the  starting-point 
fiir  inflammation  of  the  vermifiirm  ap)X'n<Jix  and  its  vicinity.  True 
fecal  concretions  consist  of  mineral  ilt']»osits,  whose  ]trineii)al  con- 
stituents are  genemlly  calcium  pliotipliate,  calcium  carbonate,  and 
lunnionio-niagnesiuni  phoi^phate.    At  times  swallowed  forei^  bodies 

*|^ive  rise  to  appendicitis  and  perityphltti.t.  Thus,  a  railwaj'-olBcial 
UiHler  my  care  died  with  pyemic  manifestations  in  the  Kequence 
of  appendicitis  and  perityphlitis,  who  attributed  his  disease  to 
tin-  -■■liarp  fiiiirnicnt  of  a  tootli-pick  tliat  he  had  swallowed.  It 
t'iji.iiild  not  lif  forgotten  tliLit  Lit  times  ulceration  of  the  mncoos 
membrane  of  the  Termifonn  appendix  (catarrhal,  typhoid,  tiiber- 
culuua,  ea  re  i  noma  tons,  actinomycotic)  may  be  followed  by  appen- 
dicitis. Not  rarely  tnuiTnati^ii,  exjtomu-e  to  cold,  and,  iu  my 
experience,  with  especial  frequency,  the  ingeation  of  eold  fiaida 
(beer)  are  named  as  causes  of  the  disease,  but  these  influences 
probably  play  the  r6le  rather  of  contribntorr  factors,  which  fur- 
nish the  final  impulse  for  the  outbreak  uf  the  disorder,  long  af^er 
the  true  germ  had  been  present, 

•       Although  iipiwndicitis  is  the  most  conimou  cause  for  jjerityphlitis, 
it  is  by  no  means  the  sole  cause.     Perityphlitis  may,  for  instance, 
be  dependent  upon  a  preceding  typhlitis.      At  times  it  originates 
from  a  perimetritis,  a  salpingitis,  or  an  oophoritis,  and  it  may  happen 
I  that  the  exudate  has  already  di.sappcared  from  the  actual  starting- 

point  of  the  inflammation,  and  an  apparently  primary  perityphlitis 
IS  encountered.  In  women  it  ia,  therefore,  not  uncommon  for  the 
manifestationsofperityphlitistoappearin  the  sequence  of  menstrual 
disturbances.  Ck>7islipation  was  formerly  considered  the  cause  of 
inJtamvuUion  of  the  cecuvt  (typhfUis),  and  the  condition  was,  accord- 

Iinglv  designated  tttereoroi  tifpidlHt.  Stagnation  of  fecal  matter  may 
readily  talte  place  in  the  cecum,  because  here  the  intestinal  con- 
tents become  inspissated,  and  to  a  certain  degree  must  be  propelled 
against  the  force  of  gravity.  A  sedentary  mode  of  life  and  ex- 
eesBive  use  of  vegetables,  as  well  as  swallowe<l  foreign  Iwidies.  will 
iavor  fecal  stagnation.  Itecentty  attempts  havi!  been  made  to  cast 
doubt  upon  the  oc«;urrence  of  stercoral  typhlitis,  but  upon  the 
basis  of  personal  ex|«;rience  it  appears  to  me  that  they  have  not 
Micccedea.  Ulceranve  proceimes  mav  induce  inflummation  in  the 
cecum  in  the  same  manner  as  in  tfie  vermiform  process,  Tran- 
matism  is  at  times  followed  by  typhlitis, 
PaiaiyplitUU  may  arise  by  extension  from  typhlitis  or  pcri- 
typlitis,  or  it  may  develop  in  the  sequence  of  jwranephritjs,  para- 
metritis, periproctitis,  psoas-absccgs,  inflummution  of  the  innominate 
bone  or  of  the  vertebral  column,  when  the  inflammatory  process 
extends  to  the  iliac  fossa  or  gives  rise  to  burrowing  abscesses 
therein.  As  in  perityplitis,  so  also  in  paratyphlitis  it  mav  happen 
he  exudate  at  the  site  of  primary  inflammation  has 
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absorbed,  leaving  a  paratyphlitis.  At  times  paratyphlitis  develops 
in  the  sequence  of  infections  diseases  (typhoid  fever,  septicemia). 
Traumatic  paratyphlitis  may  occur  as  an  independent  disorder, 
as  after  the  lifting  of  heavy  weights,  after  over-exertion  in  the 
process  of  washing  and  the  hanging  up  of  linen,  and  in  some 
persons  it  may  be  recurrent.  The  occurrence  of  refrigeraiory 
{rheumatic)  paraiyphlith  may  properly  be  doubted. 

The  inflammatory  processes  under  consideration  may  develop  at 
any  period  of  life,  though  most  commonly  between  the  sixteenth  and 
the  twenty -fifth  year,  and  the  impression  has  been  created  that  their 
frequency  has  become  progressively  greater  within  recent  times. 
Men  are  attacked,  experience  has  shown,  more  than  twice  as  often 
as  women. 

Symptoms. — Appendicitis  and  perityphlitis  frequently  set  in 
with  sudden,  sharp  pain  in  the  right  iliac  fossa,  the  intensity  of 
which  is  often  so  great  that  the  patients  will  not  tolerate  the  slight- 
est pressure  with  the  fingers,  not  even  that  of  a  light  sheet.  The 
abdomen  is  generally  distended,  obviously  because  a  large  amount 
of  gas  has  accumulated  in  the  small  intestine.  Often  a  con- 
siderable prominence  is  noticeable  in  the  right  iliac  fossa.  On  pal- 
pation, which  naturally  should  be  practised  with  great  care,  only 
increased  tension  of  the  abdominal  walls  and  increased  resistance 
without  sharp  limitation,  may  at  first  be  appreciated.  In  the 
course  of  a  few  days  at  most,  a  readily  circumscribed  tumor  will 
have  formed  in  the  right  iliac  fossa.  The  most  common  variety 
of  tumor  begins  below  at  about  the  middle  of  Poupart's  ligament, 
forming  a  convex  arch  toward  the  median  line  of  the  alnlomen 
and  disappearing  on  the  right  side  of  the  abdomen  below  the 
lower  margin  of  the  liver.  The  right  lumbar  region  also  is  fre- 
quently distinctly  resistant.  Not  rarely  the  tumor  is  smaller  in 
extent.     Palpable  exudates  of  band-like  shape  also  occur. 

In  addition  to  the  local  abdominal  alterations  there  are  usually 
disturbances  of  gastric  and  intestinal  activity.  Vomiting  is  an  ex- 
ceedingly frequent  tnani Testation.  The  vomited  matters  consist  at 
first  of  gastric  contents,  but  after  emesis  has  persisted  for  some 
time  they  assume  a  l)ilious  character,  and  present  at  times  a  yel- 
lowish, and  at  other  times  a  greenish  color.  Emctation — singnltns 
— is  one  of  the  common  symptoms.  Appetite  is  entirely  wanting, 
while  thirst  is  greatly  increased.  The  tongue  is  almost  always 
coated.  Often  the  breath  is  extremelv  offensive.  The  bowels  are 
usually  eonstipatod,  although  at  the  beginning  of  the  attack  a  few 
thin  bowol-inovcments  may  be  passed.  The  urine  constantly  con- 
tiiins  an  inereasiMl  amount  of  indican  in  consequence  of  derange- 
mout  of  (liLTostive  activity  in  the  small  intestine  and  increased 
proteid  do<H>ni position  in  the  bowel.  The  urine  is  at  the  same 
time  passed  in  small  amount,  and  consequently  is  generally  dark 
red  in  color.     Appendicitis  and  perityphlitis  are  almost  always 
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attended  with  fever;  a  perfectly  afebrile  course  is  exceptional. 
The  elevation  of  temperature  may  reach  39^  C.  (102.2°  F.)  or  40° 
C.  (104°  F.).  The  fever  pursues  no  definite  type,  and  declines 
gradually  after  a  variable  period  of  time.  The  patients  usually 
occupy  a  peculiarly  rigid  posture,  lying  upon  the  back,  as  a  rule 
somewhat  inclined  toward  the  right,  and  as  much  as  possible 
avoiding  all  change  in  position  on  account  of  the  resulting  severe 
abdominal  pain. 

The  duration  of  an  attack  of  appendicitis  and  perityphlitis  is 
extremely  variable,  and  fluctuates  between  days,  weeks,  and 
mouths.  In  the  natural  course  of  the  disease  the  fever  disappears 
slowly,  the  |>ains  become  less  severe,  the  exudate  becomes  smaller, 
harder,  and  more  sharply  circumscribed.  Painless  residues  of 
exudate  and  infiltrations  in  the  riglit  iliac  Ibssa  often  persist  for 
many  months.  Frequently  it  is  remarkable  liow  after  a  copious 
evacuation  of  the  bowels  the  exudate  becomes  ahnost  suddenly 
smaller,  obviously  because  the  accumulated  fecal  matter  has  arti- 
ficially increased  the  extent  of  the  exudate.  Often  sharp  pain 
and  tenderness  in  the  right  iliac  fossa  persist  for  a  long  time. 

Dropsy  of  the  vermi/ortn  provegfi  develops  at  times  as  a  sequel  of  appen- 
dicitis, and  it  may  be  represented  by  a  smooth  and  movable  tumor  as  big  as 
a  fist.  A  similar  condition  may  develop  when  ulcers,  and  subsequently 
cicatrices,  form  in  the  neighborhood  of  the  entrance  to  the  vermiform 
appendix,  and  these  give  rise  to  occlusion  of  the  appendix.  Mucoid 
masses  then  accumulate  in  the  appendix  with  increasing  distention. 

Among  the  complications^  one  of  the  most  dangerous  is  diffuse 
dcidt  perilonitisy  which  may  be  readily  recognized  from  the  exten- 
sive tenderness  of  the  abdominal  walls,  the  increased  distention 
ofthe  abdomen,  and  the  aggravation  of  the  general  condition.    At 
times  incautious  bodily  movement  or  dieti»tic  error  may  be  found 
to  be  a  causative  factor.    Improper  manipulation  of  the  abdominal 
^alU  also  may  give  rise  to  diffuse   peritonitis,  an  encapsulated 
P^ritiphlytic  exudate  rupturing  into  the  abdominal  cavity.     Con- 
stipation and  expulsive  efforts  at  stcK)l  may  likewise  give  rise  to 
general  peritonitis.     Pneuinoperitonitis  develops  when  in  addition 
to  fecal  matter  air  also  enters  the  abdominal  cavity  through  a 
Perforation  in  the  vermiform  appendix.     The  principal  distinctive 
Htures  of  this  condition  consist  in  marked  abdominal  distention, 
^bdominal  tenderness,  absence  of  hepatic  and  splenic  percussion- 
^jJJlness,  and  general  collapse.     At  times  symptoms  of  iIcuh  appear 
(tecal  vomiting,  constipation,  and  absence  of  flatus)  without  a  me- 
^^anical  obstruction  of  the  intestine  bein^  dcnKmstrable  at  autopsy. 
Y^^uer  such   circumstances   the   condition    is    probably    one   of 
^yjiaraic  or  paralytic  ileus  resulting  from  partial  paralysis  of  the 
^Oscular  coat  of  the  bowel.     Some  patietits  complain  of  dj/suria, 
^"ich  is  probably  dependent  u]>on  perityphlitis,  and  it  may  be- 
^Die  necessary  to  remove  the  urine  with  the  aid  of  a  catheter. 
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I  have  observed  the  urine  to  be  alkaline  for  days  with  particidar 
frequency  when  absorption  of  the  exudate  has  set  in.  Pleurisy 
develops  in  about  one-third  of  the  cases.  Most  commonly  it  is 
right-sided,  although  it  may  be  left-sided  or  bilateral.  Usually 
it  is  serous  in  character.  Often  it  is  absorbed  with  marked  rapid- 
ity. Among  the  complications  rupture  of  the  pus  may  yet  be 
mentioned.  This  may  take  place  into  the  intestine,  and  its  occur- 
rence can  be  recognized  from  the  presence  of  pus  in  the  stools. 
I  have  on  several  occasions  also  observed  a  desire  for  stool  and 
pain  during  evacuation  of  the  bowels — tenesmus  ani.  In  other 
instances  the  pus  ruptures  into  the  urinary  passages  (pelvis  of  the 
kidney,  ureter,  bladder),  and  pyuria  and  dysuria  develop.  Rup- 
ture into  the  uterus  or  the  vagina  is  also  conceivable.  At  times 
the  pus  burrows  beneath  the  cutaneous  integument.  Redness 
and  doughy  induration  of  the  skin,  increasing  prominence  and 
fluctuation  of  progressively  increasing  distinctness  are  indicative 
of  the  advent  of  this  condition.  The  point  of  rupture  is  at 
times  in  the  neighborhood  of  the  right  iliac  fossa  itself,  but  at 
other  times  in  consequence  of  burrowing  it  may  be  situated  at  a 
remote  point,  as,  for  instance,  at  the  umbilicus,  below  Poupart's 
ligament,  etc. 

Occasionally  mibphrenic  pyotharax,  or  pyopneumothorax — that 
is,  an  accumulation  of  pus  or  of  pus  and  air  between  the  diaphragm 
and  the  upper  surface  of  the  liver — has  been  observed  to  develop 
in  the  sequence  of  j)erityphlitis.  At  times  appendicitis  and  peri- 
typhlitis give  rise  to  septicopyemia,  purulent  thrombi  forming  in 
the  mesenteric  veins,  from  Avhich  emboli  may  be  detached  and  be 
swept  into  the  circulation,  giving  rise  especially  to  multiple  abscess 
of  the  liver.  In  one  case  I  observed  such  a  condition  develop 
seventeen  years  after  an  attack  of  acute  appendicitis. 

Stercoral  fyphlitis  usually  occurs  after  preexisting  constipation. 
The  patient  com])lains  suddenly  of  pain  in  the  right  iliac  fossa,  and 
in  this  situation  is  found  a  painful  tumor,  which,  in  contradistinc- 
tion from  a  porityplilitic  exudate,  yields  a  dull,  and  not  a  dull- 
tyni|)anitic  note  upon  percussion,  and  does  not  extend  to  the 
median  line  of  the  abdomen  and  upward  to  the  lower  margin  of 
the  liver,  but  which  at  times,  Avhen  marked  pressure  is  made  with 
the  fiui^er,  im'scnts  depressions  flue  to  indentations  of  the  fecal 
matter.  It  is  furtii<'r  distinctive  that  after  a  copious  evacuation  of 
tiie  bowels  the  tumor  usually  disappears,  and  at  most  slight  indu- 
ration n'Tuains  for  a  short  time,  which  may  possibly  be  dependent 
upon  iuHainniatorv  swelliniLr  of  the  intestinal  mucous  membrane. 
The  abdomen  is  intensely  distended,  in  consequence  of  fecal  stag- 
nation and  abundant  ireneration  of  gas.  There  is  no  increase  in  the 
amount  of  indican  in  the  urine,  or  this  is  but  slight.  Febrile  move- 
ment also  is  wanting,  or  is  not  marked.  As  a  rule,  a  rapid  change 
for  the  better  occurs  when  a  copious  bowel-movement  has  been 
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induced ;  otherwise,  naturally,  serious  dangers  may  arise,  among 
which  may  be  mentioned  iteim,  perityphUtis,  perOonUljt,  and  nipbire 

of   Ikt  flOIPff. 

ParalyphlUin  also  is  Bttendc<l  with  /wtin  and  lumor-foniinlion  in 
the  rigbt  iliac  /ouna,  but  the  tumor  is  not  bo  superficial  as  in  the 
case  of  perityphlitb  and  typhlitis,  and  it  is  concealed  by  the  tym- 
panitic percitssion-uote  yielded  by  the  cecum.  The  amount  of 
indican  in  the  urine  is  not  increased.  Fever  is  present,  and  the 
patient  usually  keeps  the  i-lffht  thigh  flexed,  probably  in  conse- 
quence of  Involvement  of  the  iliopsoas.  At  times  unyielding 
muscular  coulractures  develop.  Occasionally  pressure  exerted  by 
the  exudate  upon  the  nerves  to  the  extremity  jiassing  through  the 
pelvis  gives  rise  to  paresthema,  neuralgia,  and  paralytic  condUiomt 
in  the  right  leg.  Pam  in  the  right  teeticle  and  spasmodic  elevation 
of  this  organ  have  been  observed.  Pressure  of  the  exudatt;  upon 
the  veins  of  the  extremities  may  give  rise  to  tdema  in  these  parts. 
The  disease  is  not  unattendotl  with  dangers  and  other  campliai- 
iions.  Thus,  general  septlcopi/cmtd  may  develop,  or  the  pus  mny 
ritptitre  into  the  intestine,  tlie  urinary  passages,  the  {peritoneal 
cavity,  or  externally.  In  the  last-named  event  extensive  bur- 
rowing of  the  pus  may  take  place,  us,  for  example,  down  into  the 
extn-mifies,  the  perineum,  the  vagina.  In  one  case  I  observed 
rupture  of  the  pus  upon  the  left  side  of  the  alidomen.  It  may 
also  occur  that  the  pus  in  the  right  iliac  fossa  has  been  absorbed, 
and  tiiflt  suppuration  is  present  only  at  the  most  dependent  point. 
In  this  way  pnnityphlitis  may  be  transformed  into  paranephritis, 
parametritis,  or  periproctitis.  Rupture  of  the  pua  into  the  jwri- 
toneal  cavity  is  particularly  dangerous,  as  it  is  usually  followed  by 
fatal  [>eritj)aitis.  After  rupture  of  the  pus  into  the  bladder  or  the 
Ixiwel  recovery  not  rarely  takes  place,  because  the  fistula  is  so  con- 
stituted that  while  it  permits  the  escape  of  pus  it  prevenlj^  the 
access  of  urine  or  feces  to  the  inftarnmatory  focua,  with  the  devel- 
opment in  it  of  putrefaction.  At  times  perili/phlitis  is  superadded 
to  paratyphlitis  without  preceding  rupture  of  the  pus.  Paratyph- 
litis frequently  pursues  a  chronic  course,  and  the  patient  at  times 
dies  from  progressive  exhaustion. 

Diagnos^. — With  reganl  to  the  differentiation  between 
ai)peiidieitis,  perityphlitis,  paratypli litis,  and  typhlitis  the  essen- 
tial facts  have  alreaHy  been  stated.  Attention  should,  further,  be 
directed  to  the  circumstance  that  these  diseases  may  at  times  \x 
confounded  with  other  disorders.  Oarcinoma  of  the  cecum  usually 
occurs  in  old  persons,  gives  rise  to  the  i!rvi'lii|>nii'!it  nf  a  n'lilular 
tumor,  induces  rapid  mnniHmus,  Ix-giui  iii>i(lii>ii>ly.  iind  pur-^ues  a 
chronic  and  of^n  afebrile  course.  InvaKination  of  the  bowel  also 
gives  rise  toa  piilpabic  timior  and  fo  constipation,  although  the  hitter 
is  usually  preceiled  by  tliin  bloody  and  mucous  stools.  Fecal  impac- 
BoprostaBia — is  unattended  with  inflammatory  manifestations 
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(pain,  fever).  Tnbercnlosis  of  the  vertebral  column  or  of  the  pelvic 
bones  is  at  times  attended  with  accumulation  of  pus  in  the  right 
iliac  fossa,  but  each  is  usually  associated  with  alterations  in  the 
vertebral  column  or  the  pelvic  bones  respectively.  Paoitis  is  unat- 
tended with  disturbance  in  intestinal  activity.  Carcinoma  and 
tuberculosis  of  the  mesenteric  glands  give  rise  to  the  formation  of 
multinodular  tumors.  At  times  it  is  impossible  to  differentiate 
appendicitis  from  salpingitis.  Confusion  with  biliary  or  renal  colic 
can  be  avoided  if  jaundice  or  alterations  in  the  urine  be  present. 
Wamiej'inff  kidney  constitutes  a  smooth,  bean-shaped^  usually 
movable  tumor,  without  tenderness  on  pressure. 

Prognosis. — The  prognosis  of  the  inflammatory  disorders 
under  consideration  is  not  unfavorable.  It  is  the  more  favorable 
the  more  certain  the  diagnosis,  and  the  more  clearly  the  clinician 
constantly  has  in  mind  the  therapeutic  measures  to  be  employed. 

Treatment. — AppeiidicUis  and  perUyphMtis  should  be  treated, 
like  acute  peritonitis,  with  rest  in  the  recumbent  posture,  a  liquid 
diet  (milk,  boef-broth  with  egg,  coffee  with  milk,  tea  with  milk, 
dilute  wine),  and  opium: 

K  Powdered  opium,  0.03  (  J  graiu) ; 

Sugar,  0.3    (4J  grains). — M. 

Make  10  such  powders. 
Dose :  1  powder  every  two  hours. 

An  ice-bag  that  is  not  too  heavy  should  be  applied  over  the 
right  iliac  fossa.  When  the  acute  inflammatory  manifestations 
have  subsided  and  the  exudate  has  been  well  circumscribed,  the 
ice-bag  should  be  replaced  by  a  hot  cataplasm,  which  will  better 
favor  the  absorption  of  the  pus.  Severe  pain  will  frequently  be 
relieved  speedily  by  the  application  of  from  6  to  10  leeches. 
Treatment  with  opium  should  be  persisted  in  until  all  pain  in  the 
right  iliac  fossii  has  disappeared,  even  if  many  weeks  should  be 
required.  Some  persons,  however,  complain  of  nausea  and  in- 
creased pain  after  the  administration  of  opium.  Under  such 
circumstances  the  opium  should  be  replaced  by  subcutaneous  iiyec- 
tions  of  morphin : 

R  Morphin  hydrochlorate,  0.3  (4i  grains); 

Glvccrin, 

Distillo(i  water,  each,  5.0  (75  minims). — M. 

Dose:  0.5  (8  minims)  subcutaneously  twice  daily. 

Painless  residua  of  exudate  may  be  made  to  disappear  by  means 
of  dailv  saline  baths  ( oOOO  <rninis  of  salt  to  a  full  bath  at  a  tem- 
pi^ratnro  of  2<S°  U. — 9'")°  F.),  and  by  covering  the  skin  in  the 
riii^ht  iliac  fossii  with  a  flannel  cloth  smeared  with  mercurial  oint- 
ment or  witli  potassium-iodid  ointment,  or  with  an  ointment  of 
iodoform  or  of  ichthyol.  Massap^e  may  also  be  practised  cau- 
tiously. E<|)ccial  coiisidenition  should  be  given  to  the  question 
as   to  whether,  and  how  often,  existing   condipation   should  be 
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relieved.  In  the  presence  of  acute  inflammatory  manifestations 
the  consti))ation  should  be  permitted  to  continue,  but  also  subse- 
qoeDtly  it  will  be  sufficient  if  the  bowels  are  moved  once  every 
eight  days.  This  end  can  be  best  attained  by  means  of  a  glyceiin- 
«iieiii»  (2.0 — 30  minims — glycerin  to  the  enema),  whose  action 
remains  rather  local.  To  avoid  recurrences  of  the  disease  certain 
difltetie  regvlatioiui  must  be  observed  (avoidance  of  an  excess  of 
ve^table  food,  daily  exercise  in  tho  open  air,  care  to  secure  a 
daily  evacuation  of  the  bowels,  and  the  like).  At  times  appen- 
dicitis and  paratyphlitis  will  require  surgical  intervention,  and 
this  indication  may  arise  either  when  an  abscess  has  formed  in 
the  peritoneal  cavUyj  or  if  rupture  of  pus  into  the  alxlominal 
cavity  has  taken  place,  or,  finally,  in  cases  of  recurrence  of  the 
disease.  The  contention  of  some  surgeons  that  appendicitis  and 
perityphlitis  are  always  surgical  diseases  is  an  error,  as  most  eases 
pursue  a  favorable  course  with  internal  treatment.* 

Incision  of  an  encapsulated  ab*crM  in  the  peritoneal  cavity  become»  neces- 
sary in  order  to  avoid  rupture  of  the  pu8,  although  it  is  often  difiicult  to 
elicit  deep  fluctuation  with  certainty  through  the  tense  abdominal  wall. 
Although  exploratory  puncture  is  considered  by  some  physicians  as  wholly 
free  from  danger,  we  can  bv  no  means  coincide  with  this  view,  and  fear  not 
without  reason  the  possibility  of  accidental  puncture  of  the  intestine,  and 
fecal  and  putrid  infection  of  the  inflammatorj'  products.  The  abdominal 
cavity  has  also  been  opened  after  rupture  of  the  pus  into  the  peritoneal  cavity, 
and  extensive  perforative  peritonitis^  the  fecal  and  purulent  masses  removed 
by  sponfpng  (toilet  of  the  peritoneum),  and  when  possible  also  the  appen- 
dix excisea.  Repeatedly  recurring  perityphlitis  has  been  treated  by  resec- 
tion  or  extirpation  of  the  vermiform  npijendix.  Most  surgeons  select  for  the 
performance  of  the  operation  a  period  when  the  inflammatorv  exacerbation 
Das  come  to  an  end,  while  others  operate  at  the  time  of  the  attack.  In 
general,  the  first  method  mentioned  is  to  be  preferred,  and  the  latter  should 
be  selected  only  when  the  attack  itself  demands  surgical  intervention. 

• 

Stercoral  typhlitis  requires  the  administration  of  purgatives. 
Integtinal.  infusions  of  cold  water  by  means  of  Hepar's  funnel- 
apparatus  may  be  recommended,  because  their  action  is  rather 
restricte<l  to  the  large  intestine.  It  may  happen  that  the  first 
infusions  will  be  unattended  with  the  evacuation  of  any  fecal 
matter,  so  that  the  water  returns  from  the  bowel  almost  unchanged. 
Under  such  conditions  it  is  advisable  to  repeat  the  infusion  ever}' 
three  hours,  in  order  to  soften  the  excessively  inspissated  fecal 
matters,  and  to  facilitate  their  progress  in  the  intestine.  Even 
if  copious  evacuation  of  the  bowels  have  taken  place,  the  infusion 
should  be  repeated  upon  the  following  days  in  order  to  empty 

'  With  these  views  the  consensuH  of  clinical  opinion  is  scarcely  in  accord. 
The  results  frf)m  the  medicinal  treatment  of  appendicitis  are  at  least  uncertain. 
The  administration  of  an  opiate  is  likely  to  mask  the  symptoms  and  induce  a 
false  sense  of  security.  Should  the  bowels  remain  constipated  despite  the  admin- 
istration of  a  laxative,  and  especially  if  vomitins:  l)e  present,  o{>eration  should  be 
resorted  to.— A.  A.  E. 
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the  bowel  as  thoroughly  as  possible.  In  addition,  a  hot  cataplasm 
should  be  applied  over  the  right  iliac  fossa  for  the  control  of  the 
inflammatory  manifestations.  The  patient  must  thereafter  secure 
regular  evacuation  of  the  bowels. 

ParcUyphlUis  is  rather  a  surgical  disease.  An  effort  should 
be  made  by  means  of  hot  cataplasms  to  induce  absorption  of  the 
inflammatory  products,  but  should  fluctuation  appear  incision  of 
the  accumulation  of  pus  should  be  undertaken. 

ROUND  ULCER  OF  THE  DUODENUM* 

Round  ulcer  of  the  duodenum  is  a  rare  disorder  whose  devel- 
opment, manifestations,  and  treatment  coincide  with  those  of 
round  ulcer  of  the  stomach.  The  condition  is  attended  with  a 
sharply  clrcumsci^tbed  loss  of  tissue  in  the  mucous  membrane  of 
the  duodenum  of  circular  outline,  and  resulting  from  the  digestive 
activity  of  gastric  juice  that  has  entered  the  duodenum  whenever 
local  stagnation  has  taken  place  in  the  blood-vessels  of  the 
mucous  membrane.  The  lesion  may  thus  be  designated  a  diges^ 
live  or  a  peptic  ulcer.  Duodenal  ulcers  are  almost  unexceptionally 
found  above  the  point  of  entrance  of  the  choledoch  duct  into  the 
duodenum,  most  frequently  in  the  upper  horizontal  segment,  for 
below  the  entrance  of  the  choledoch  duct  the  gastric  juice  becomes 
inactive,  because  the  bile  causes  precipitation  of  the  pepsin,  and 
the  alkaline  intestinal  and  pancreatic  juices  neutralize  the  hydro- 
chloric acid  of  the  gjistric  juice.  Nothing  definite  is  known  with 
rogjird  to  the  cfum'.s  of  round  ulcer  of  the  duodenum.  In  numer- 
ous instances  the  condition  has  been  observed  to  develop  after 
burns  of  the  skin.  Experience  has  shown  that,  in  contrast  with 
round  ulcer  of  the  stomach,  duodenal  ulceration  occurs  more  com- 
monly  in  inen  than  in  women.  Pain  in  the  right  upper  quadrant 
of  the  abdomen  is  quite  a  constant  symptom,  and  in  the  differen- 
tiation from  round  ulcer  of  the  stomach  emphasis  has  been  placed 
upon  the  fact  that  this  pain  does  not  succeed  immediately  upon 
the  ingestion  of  food,  but  it  appears  only  after  the  lapse  of  from 
two  to  four  hours,  when  the  gastric  contents  enter  the  duodenum. 
Often  (hunlnuil  hr)iiorrltar/e  takes  place.  This  most  frequentlji 
gives  rise  to  bloody  stools,  and  mucli  less  commonly  also  to  hanate- 
vicsis,  J  Perforation  of  the  ulcer  is  a  serious  danger,  and  this  may 
take  place  either  free  into  the  abdominal  cavity,  and  then  give 
rise  to  rapidly  fatal  perforafire  peritonitis^  or  into  a  previously 
eneapsulatod  cavity.  Two  of  my  patients  died  at  an  advanced 
age  oi  ciirciiionut  of  the  dundenum,  which  developed  at  the  margins 
of  a  round  ulcer  of  the  duodenum.  In  one  of  the  cases  metastatic 
growths  developed  in  the  spinal  cord,  with  pressure-paralysis,  and 
in  the  otlier  secondary  carcinoma  of  the  liver  occurred.  Should 
cicatrization   of  a   duodenal  ulcer  take  place   cicatricial  denosu 


CARCINOMA    OF  THE  INTESTINE 


267 


of  the.  iluodetium,  ami  above  the  coaetrietioii  ililtiiation  of  the  duo- 
denum, of  the  Ktmnavh,  and  even  of  the  enopliayux,  may  result. 

The  prognosis  is  grave  under  all  cundiiions.  At  times  ulcer 
of  the  duixleuum  develops  iiisidioualy,  aud  causes  death  within  a 
short  time  ('r(im  uiicoutrullable  hemorrhage  or  from  j)erforative 
peritODitis. 

The  treatment  is  the  same  as  that  for  round  ulcer  of  the 
stomach  (pp.  220-222j. 


CARCINOMA  OF  THE  INTESTINE. 

Btiology  and  Anatomic  Alterations. — Nothing  definite 
is  known  with  regard  Id  tlie  ranKi-n  of  earfjinonia  of  tiie  intestine, 
and  the  knowledge  must  suffices  timt  carcinoma  of  this  orgtin,  like 
that  of  other  organs,  is  a  dinteaee  of  advanced  years.  Onlj*  rarely 
docs  the  disorder  uppear  before  the  fortieth  year  of  life.  That  in 
a  smiiM  number  of  cases  it  may  develop  from  an  nicer  of  tlie  istes- 
tine  has  already  been  poiute<l  out  in  the  preceding  section.  Car- 
cinoma of  the  iuteatine  oecurii  more  commonly  in  men  than  In 
women. 

Almost  always  the  mic-growth  in  primary.  Secondary  carci- 
noma of  the  intestine  is  rare.  Moj*t  commonly  the  new-growth  is 
seal^  iu  the  large  intestbie,  and  particularly  in  the  rectum.  Tlie 
flexares  of  the  bowel  are  attacked  with  especial  preference,  perhnps 
because  in  thes<'  situations  the  mucous  membrane  is  subjected  to 
particularly  active  mechanical  irritation  by  the  advancing  colnnin 
of  fecal  matter.  Accordingly,  the  sigmoid  ilcxnre,  the  hepatic 
flexure,  and  the  splenic  flexure  of  the  colon  and  the  cecum  are  the 
principal  seatsof  carcinoma  of  the  bowel.  The  mostcommon  form 
of  carcinoma  of  the  intestine  is  the  aniwdar  variety,  the  entire 
circumference  of  the  bowel  being  involved  in  the  new-growth. 
Accordingly  as  the  canunomatous  tis-sne  is  dense  and  deficient 
in  fluid,  of  medullary  consistency,  or  traversed  by  cavities  with 
gelatinous  contents,  a  distinction  is  made,  as  with  carcinoma  in 
other  organs,  between  scirrho'iji,  mcdullni-y,  and  alveolar  caroitioma. 
Histologically  the  new-growth  is  a  q/llndrteal-veU  carcinoma,  as 
its  cellular  elements  result  from  abnormal  proliferation  of  the 
epithelial  cells  of  the  glands  of  the  intestinal  mucous  membrane. 
Disintegration  of  carcinomatous  tissue  gives  rise  to  carcinomatoxie 
ulcers.  Under  such  conditions  the  deslniction  of  tissue  ifiay  be 
BO  extensive  that  possibly  remains  of  carcinomatous  tissue  are 
foimd  only  at  the  mai^ins  of  the  ulcer.  This  process  is  attended 
with  tM'o  dangers,  namely,  hcmorrliage  from  and  perforation  of  tlie 
inlentine.  Should  the  ulcers  undergo  cicatrization,  stenosis  of  the 
bowel  results  at  times  in  consequence  of  contraction  of  the  cica- 
tricial tissne.  Dilaiation  nf  the  iittesHnf  occurs  not  rarely  above 
the  poaitJon  of  the  new^rowth,  because  the  lumen  of  the  bowel 
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is  diminished  by  the  carcinoma  or  the  cicatrix.  If,  naturallyy  the 
carcinomatous  tissue  has  undergone  extensive  disintegration^  the 
lumen  of  the  bowel  may  be  converted  into  a  large  cavity  at 
the  site  of  the  new-growth. 

Symptoms  and  Diag^nosis. — The  diagnosis  of  carcinoma 
of  the  intestine  can  scarcely  be  made  with  certainty  unless  it  has 
been  possible  to  demonstrate  the  presence  of  a  nodular  tumor  of  the 
bowel,  which  has  undergone  gradually  progressive  increase  in  size 
in  a  person  of  advanced  years,  and  is  attended  with  progressive 
a,stlienia  and  anemia.  The  tumor  may  be  felt  either  through  the 
abdominal  wall  or  after  introduction  of  the  anointed  finger  into  the 
vagina  or  the  rectum.  Carcinoma  of  the  rectum  may  at  times  be 
accessible  also  to  ocular  inspection  after  the  introduction  of  a  rectal 
speculum.  In  addition  there  are  also  changes  in  intestinal  activity. 
The  patient  usually  suffers  from  constipation  as  long  as  the  new- 
growth  diminishes  the  lumen  of  the  bowel,  and  as  a  result  the 
abdomen  may  be  tensely  distended  in  consequence  of  stagnation  of 
fecal  matter  and  gas.  At  times  the  feces  present  a  peculiar  shape^ 
appearing  as  small,  abbreviated  columns,  like  the  fecal  matter  of 
the  sheej)  or  the  goat.  It  is  true  that  the  feces  acquire  a  similar 
appearance  also  in  cases  of  inanition  and  in  connection  with 
obstinate  constipation,  if  the  latter  be  due  to  spasmodic  contrac- 
tion of  the  musculature  of  the  intestine.  Should  disintegration 
of  the*  carcinomatous  tissue  take  place  subsequently,  diarrhea  fre- 
quently occurs.  The  thin  intestinal  evacuations  not  rarely  are 
noteworthy  for  their  putrid  and  fetid  odor,  and  they  contain  blood 
and  pus.  The  discovery  in  them  of  fragments  of  carcinomatous 
tissue  that  can  be  definitely  recognized  as  such  on  microscopic 
examination  is  an  exceedingly  uncommon  event.  The  patient 
often  suffers  from  severe  pain  at  the  site  of  disease,  and  this  fre- 
quently is  especially  severe  at  night ;  the  tumor  is  further  exceed- 
ing! v  tender  to  touch.  The  urine  is  generally  passed  in  diminished 
amount,  and  it  contains  an  increased  amount  of  indican.  The 
inguinal  Isrmphatic  glands  are  frequently  enlarged  and  indurated. 
Although  the  appetite  is  impaired,  thirst  is  generally  increased. 
The  bodily  temperature  is  fre(|Uontly  elevated  if  the  carcinoraatoufi 
tissue  is  in  ]>n>cosi^()t'(lisintegmtion  and  gangrene,  and  under  such 
conditions  septic  symptoms — chills — are  also  observed. 

Tlu^  (tiaf/)io,^is  of  nropinsm  of  the  intestine  must  not  be  consid- 
ered as  by  any  means  easy.  It  is  important,  in  the  first  place, 
to  loi'alize  tlie  new-irrowtii  correetlv,  in  order  not  to  confound  it 
with  neo|)]asnis  of  tlu»  stomach,  the  liver,  the  kidneys,  the  omen- 
tum, the  mes(»Titerv,  ami  tiie  al)(K»nunal  lymphatic  glands,  and  with 
eneapsnlated  peritoneal  exudates — perityphlitis.  In  the  differential 
dia«ruosis  the  situation  and  the  mol)ilitv  of  the  tumor,  and  the 
existence  of  t\metional  disturhanees,  should  particularly  be  given 
consideration.      It   may   be  of  diagnostic  importance  to   fill   the 


^1  CARCiyOMA    OF  THE  IXTESTINE  269 

intestine  alternately  with  air  and  water  through  the  rectum,  ia 
order  to  determine  the  situation  of  the  tumor  and  the  variations 
in  the  perc  nasi  on -note  over  it.  If  a  neoplasm  has  been  recognized 
as  arising  from  the  intestine,  it  next  becomes  necessary  to  decide 
whether  it  l>e  carcinomatous  or  not.  Inaidionsnesa  of  development, 
advanced  age,  sinil  progressive  niarasrans  are  suggestive  of  car- 
cinoma. Esjirrial  consideration  in  the  differential  diagnosis  should 
be  given  to  focal  tomois,  which  liltewise  give  rise  to  nodular 
intestinal  swellings.  These,  however,  arc  unattended  with  pro. 
gressive  marasmus,  and  they  not  rarely  permit  the  pnxluetion 
of  depressioiis  with  the  finger,  and,  above  all,  they  disappear  when 
pui^atives  are  employed  for  a  sufficiently  long  period.  It  should, 
however,  be  nuule  a  rule  in  the  diagnosis  of  intestinal  tumors  to 
pursue  a  course  of  purgative  treatment,  even  when  the  conditions 
appear  clear,  as  the  danger  of  error  in  diagnosis  is  considerable. 

The  duration  of  carcinoma  of  the  inledine  but  rarely  extends 
over  more  than  a  year,  and  many  |mtients  die  in  consequence  of 
proffressive  anthenia,  afwr  marantic  edenia  or  venous  thrombi  have 
developed  in  the  lower  extremities,  or  amid  neptic  mantfeiriation». 
At  times,  iu  consequence  of  auto-infection,  u  comatose  state  de- 
velops rather  suddenly,  in  which  tlie  patient  dies — cardnomaloua 
aitlo-iiiloxication  or  coma.  At  times,  liowever,  death  results  from 
armpltcittioiis,  among  which  hemorrhatfe  from  the  boirei,  ofjslrudion 
of  Uif  bowel,  and  rupture  af  the  bowrl  particularly  may  be  men- 
tioned. As  may  be  readily  understood,  hemorrhage  from  the  bowel 
tnay  accelerate  the  loss  of  strength,  especially  if  it  be  repeated 
frefpirntly,  and,  if  it  be  uncontrollable,  death  will  result  from 
Iiemi)rrhag6.  At  times  the  symptoms  of  obstruction  of  tlie 
liowel  or  ileita  appear  suddenly,  with  insurmountable  constipation, 
altsence  of  flatus,  and  fecal  vomiting.  This  danger  is  especially 
to  be  feared  when  the  patient  is  indifferent  with  regard  to  regu- 
larity in  the  movement  of  the  bowels  or  incautiously  indulges  in 
imiigestible  articles  of  food — leguminous  plants  or  fruit  with 
kernels.  Rupture  of  the  bomd  may  take  place  in  various  direc- 
tions, as,  for  instance,  into  the  peritoneal  cavity,  when  rapi<IIy 
fatal  peritonitis  usually  follows;  into  adjacent  loops  of  intestine, 
when  a  bimncous  intestinal  fistula  forms;  in  cases  of  carcinoma 
«f  the  cecum  into  retrtK-ocal  connective  tissue,  with  gangrene 
tliereof;  into  the  stomach,  the  urinary  passages,  the  vagina;  or 
externally,  through  the  skin,  with  the  formation  of  a  fecal  fistula 
or  preternatural  anus.  At  times  complications  result  from  the 
situation  of  the  new-growth  in  the  intestine.  Carcinoma  of  the 
duo<lpnum  not  rarely  develops  at  the  papilla  of  Vat«r,  and  by 
pressure  upon  the  choledoch  auet,  which  enters  at  this  point,  gives 
rise  to  chronic  jaundice.  -If  the  tumor  be  situated,  however,  in 
the  upi>er  portion  of  Uic  duodenum,  it  will  give  rise  to  dilaltttion 
_(jf  the  domach. 
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Frequently  carcinoma  of  the  rectum  is  recognized  either  not  at 
all  or  so  late  that  the  proper  time  for  operative  intervention  is  per- 
mitted to  escape.  Pain  in  the  sacrum^  often  radiating  to  the 
pelvis  and  the  thighs,  mucopurulent  and  bloody  diarrhea,  and  the 
development  of  hemorrhoids  in  elderly  persons  should  always 
demand  digital  examination  of  the  rectum.  Often  paralysis  of 
the  sphincter  ani  muscle  develops,  so  that  putrid  fecal  matter  con- 
stantly escapes  from  the  anus,  and  the  patients  must  protect  them- 
selves against  the  incontinence  as  best  they  can  by  means  of  linen 
cloths  or  paper.  Carcinoma  of  the  rectum  sometimes  pursues  a 
most  protracted  course.  One  of  my  patients  died  only  afler  the 
lapse  of  five  years. 

It  should  further  be  mentioned  that  carcinoma  of  the  intestine 
may  be  latent,  not  being  recognized  at  all  during  life,  or  under 
favorable  conditions  only  being  suspected  to  the  point  of  proba- 
bility from  the  presence  of  certain  symptoms.  Thus,  in  elderly 
persons  intestimU  hemonhage  or  ileus  is  frequently  associated  with 
latent  carcinoma  of  the  bowel,  as  is  also  fecal  fistula.  At  times 
carcinoma  of  the  bowel  is  concealed  behind  a  cardnomaious  peri' 
tonitis. 

Prognosis. — The  prognosis  of  intestinal  carcinoma  is  unfavor- 
able, for  even  if  an  operation  will  prolong  the  life  of  the  patient, 
recurrence  or  metasta.sis  occurs  as  a  rule,  and  life  cannot  be  pro- 
longed for  any  considerable  length  of  time. 

Treatment. — Carcinoma  oif  the  intestine  can  be  cured  only  by 
operative  measures  through  resection  of  the  portion  of  intestine 
involved  in  the  malignant  disease.  Naturally,  certain  limitations 
surround  the  employment  of  the  knife.  The  area  involved  should 
especially  not  be  too  extensive  in  length,  nor  should  metastases  in 
other  viscera  be  present.  Further,  extensive  adhesions  may  rendei 
operation  not  only  exceedingly  difficult,  but  even  impossible.  If 
resection  of  the  carcinomatous  bowel  be  impossible,  the  establish- 
ment of  a  preternafunil  anun  above  the  new-growth,  or  eniero- 
(uiastmnosisy  is  yet  avaihil)le,  but  this  will  be  indicated  only  when 
symptoms  of  stricture  of  the  bowel  appear.  In  cases  of  inoper- 
able carcinoina  of  the  rectum  curetting  and  destruction  of  the  new- 
growth  witli  the  gnlvanocautety  have  been  undertaken.  Interna] 
treatment  will  l)e  confined  to  lessening  the  sufferings  of  the  patient 
syniptoinatically  and  maintaining  his  strength  as  fully  as  possible 
by  means  of  suitable  diet  (milk,  meat-broth,  eggs,  wine), 

Amono^  till'  remain ini]^  tumors  of  the  intestine  sarcomata  and  polypi  are 
yet  of  clinical  interest.  Sarcitmnta  of  the  intef<tine  give  rise  to  th6  same  symp- 
toms as  carcinomata,  so  that  they  are  indistinguishable  from  the  latter 
during  life.  'I'hey  are  much  less  common  than  carcinomata,  and  usually 
develop  as  primary  neoplasms.  Polypi  of  the  intestine  develop  not  rarely  in 
children,  and  are  often  situated  in  the  rectum.  The  patients  sufier  fre- 
quently from  chronic  mucous  or  mucous  and  bloody  diarrhea.  Solid  masses 
of  fecal  matter  are  sometimes  conspicuous  from  the  presence  of  a 


INVAGINATION  OR  INTUSSUSCEPTION  OF  THE  BOWEL  271 

« 

resulting  from  the  pressure  exerted  by  a  polyp.  Deep-seated  polypi  may  at 
times  protrude  from  the  anus.  Sometimes  polypi  are  detached  by  the 
pressure  of  the  column  of  fecal  matter  and  are  found  in  the  stools;  If  the 
anointed  finger  be  introduced  into  the  rectum,  the  soft,  smooth  tumors  can 
often  be  felt.  Removal  can  be  effected  only  by  operative  measures.  Polypi 
at  a  higher  level  in  the  bowel  at  times  give  rise  to  obstructioriy  or  intussuscep' 
tion. 

INVAGINATION  OR  INTUSSUSCEPTION  OF  THE 

BOWEL* 

Anatomic  Alterations. — Invagination  of  the  bowel  results 
from  the  inversion  of  one  portion  of  the  bowel  into  an  adjaeent 
portion,  like  the  finger  of  a  glove.     The  invaginated  portion  is 
fcnown  as  the  intussu>icej)tum,  while  the  external  enshcatliing  por- 
tion of  bowel  is  designated  the  sheath  or  intusHxiscipiens,     A  dis- 
tinction is  made  between  the  inner  or  entenng,  and  the  outer  or 
d^parimgj  portion  of  intestine.     The  point  of  reflection  from  the 
srieath  to  the  intussusceptnm  is  known  as  tlie  upper  angle  of  refiec^ 
f /on,  while  the  point  of  reflection  between  the  outer  and  the  inner 
I>CDrti()n  of  intestine  of  the  intussusceptuni  is  known  as  the  l<ywer 
€M  t^gle  of  reflection,    A  distinction  is  further  made  between  descend" 
»  y»^  and  ascending  invagination  of  the  boivel,  accordingly  as  an  upper 
I>c3rtion  becomes  inverted  into  a  lower,  or  a  lower  into  an  upper. 
11  varieties  of  intestinal  invagination  do  not  have  clinical  signifi- 
nce,  and  a  clear  distinction  must  be  made  between  vital  and 
f^fponal  intussusception.    The  latter  is  unattended  with  interest,  and 
oocurs  with  especial  frequency  in  children  that  have  passed  through 
a.  protracted  death-struggle  or  have  suffered  from  diarrhea. 

Agonal  invagination  of  the  bowel  may  be  recognized  from  the  fact  that  it 

^   freauently  multiple  and  situated  at  difl'orent  parts  of  the  bowel,  is  often 

^scenainp,  almost  always  involve?  the  small  intestine,  is  free  from  all  inflam- 

ttiatory  alterations,  ancf  can  therefore  be  reduced  without  difficulty  by  trac- 

^on  on  the  bowel. 

Vital  invagination  of  the  hoirel  is  almost  imex(;eptionally  descend- 

*^  and  single.     Naturally,  together  with  the  bowel  the  related 

'Mesentery  is  also  invaginated,  in  conseiiuence  of  which  traction  is 

Usually  exerted  upon  the  invaginated  intestine,  so  that  the  intus- 

susceptum  presents  a  concavity  on   its  mesenteric  aspect  and   a 

"'^Ure-like  constriction  at  its  lower  extremity.     It  can  be  readily 

"J'^^lorstood  that  invagination  of  the  intestine  is  attended  with  the 

^&T  of  stricture  or  obstruction  of  the  bowel.     Another  danger 

»ri8^g  from  the  fact  that  nutritive  disturl)anees  may  oeeiir  in  t'lie 

^^^Ussusceptum,  in  consequence  of  eompresj^ion  of  the  mesenteric 

^JSBels— either  inflammatory  a/lhesions  and  di,stortions  or  (jdngnnie 

y  ^he  boweL     Most  commonly  the  ileum  with  the  ileocecal  valve 

*^    advance   is   inverted    into   the    colon — ileocecal   invagintdion. 

'  VJti^er  such  conditions  the  invagination  of  the  bowel  has  a  ten- 
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dency  to  increase  gradually  in  size  in  consequence  of  the  pressure 
exerted  by  the  column  of  fecal  matter,  and  in  this  way  the  flex- 
ures of  the  colon  may  be  obliterated  and  be  represented  by  a  band 
passing  transversely  from  one  to  the  other  iliac  fossa.  At  times 
the  invaginated  portion  of  intestine  may  protrude  a  greater  or 
lesser  distance  from  the  anus. 

In  order  to  indicate  by  name  the  situation  of  an  invagination  of  the 
bowel  the  following  noinencUiture  has  been  adopted :  Jejunal  or  iliac  invagi- 
nation indicates  tliat  a  portion  of  the  jejunum  or  the  ileum  hajs  become 
invaginated  into  another  portion  of  bowel  of  the  same  name.  Jejuno-iliac 
invagination  indicates  inversion  of  the  jejunum  into  the  ileum.  An  ileo- 
colic invagination  is  distinguished  from  an  ileocecal  invagination  by  the 
fact  that  in  the  former  the  ileum  has  found  its  way  through  the  ileocecal 
valve  into  the  colon,  while  in  the  ileocecal  invagination  the  valve  with  the 
ileum  is  inverted. 

Individuals  dead  of  invagination  of  the  bowel  usually  exhibit 
eviden(;es  of  peritonitis,  or  of  rupture  of  the  bowel,  or  of  septico- 
pyemia. 

Btiology. — Children  are  most  commonly  attacked  by  invagi- 
nation of  the  bowel,  and  boyn  more  commonly  than  girls.  The 
disorder  develops  with  especial  frequency  between  the  third  and  the 
twelfth  month  of  life.  Both  constipation  and  diarrhea  are  named 
as  causes.  At  times  intestinal  polypi  induce  invagination  by 
exerting  traction  directly  on  the  intestinal  wall.  Invagination  has 
also  been  observed  in  connection  with  stricture  of  the  bowel,  as, 
for  instance,  from  carcinoma.  Injuries  of  the  abdominal  walls,  as 
by  a  fall  or  a  blow,  have  also  been  mentioned  as  causative  factors. 

The  mecfuinlcnl  occurrence  of  invagination  of  tht  bowel  has  been  repeat- 
edly discussed  and  investigated  experimentally.  The  conditions  are  clear- 
est in  cjises  in  which  a  tumor,  by  it^  weight,  has  gradually  pulled  the 
intestinal  wall  inward  and  downward.  Under  other  conditions  it  seems 
most  probable  and  most  natural  to  explain  the  development  of  invagina- 
tion of  tlie  bowel  by  conceivinji:  that  a  portion  of  intestine  engaged  in  active 
movement  slips  into  another  portion  of  bowel  situated  beyond  it,  and  at 
rest.  Tiie  slipping  of  a  lower  segment  of  bowel  over  an  upper  is  an  unnat- 
ural process.  Tlie  in  vaccination  of  a  loop  of  intestine  will  occur  the  more 
readily  if  the  adjacent  portion  of  bowel  is  paralyzed  or  constricted  by  mus- 
cular si)asm,  ami  accord intjly  a  distinction  has  been  made  between  paralytic 
and  S})a8fic  invaijlnation  of  the  bowcf.  The  first  variety  is  believed  to  be  the 
more  common. 

Symptoms  and  Diag^t^osis. — With  the  onset  of  invagina- 
tion of  tlie  bowel  the  patients  are  as  a  rule  seized  with  abdomiiial 
pain  so  severe  as  to  compel  them  to  cry  out.  The  pain  occurs 
paroxysmal ly,  and  is  colicky  for  the  succeeding  twenty-four  or 
thirty-six  hours.  In  most  patients  there  is  also  repeated  vomiting. 
Soon  there  appear  in  addition  alterations  in  the  stools,  which 
may  he  thin  and  contain  mucus  and  blood.  Often  the  anus  is 
open  in  conse(inence  of  paralysis  of  the  sphincter,  and  mucus  and 
bloody  fluid   constantly   trickle  out.      The  anal  orifice   appears 
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retracted,  and  the  skin  in  its  vicinity  is  iinuBimlly  smooth.  Soon, 
however,  the  diarrhea  ceases,  and  is  replaeed  by  obstinate  con- 
Btipation. 

The  diagnosis  of  invagination  of  the  bowel  beeomeB  the  more 
certain  if  exnmination  of  the  abdomen  diBeh)se9  the  presence 
of  a  tumOT,  which  is  most  frequently  situated  in  the  umbilical 
r(^ion  or  the  riglit  iliac  fossa.  This  tnmor  is  of  oval  shajie, 
almost  like  that  of  a  sausage,  with  a  smooth  surface,  and  at  first 
of  inconsiderable  tenderness  on  pressure.  It  is,  further,  dis- 
tinetive  that  not  rarely  it  gnidimlly  changes  its  position  and 
inerbases  in  size,  in  accordance  with  the  increase  in  the  invagina- 
tion. At  times  it  extends  transversely  from  one  iliac  fossa  to  the 
other.  In  conse<)uenoe  of  gaseous  distention  of  the  intestines  and 
great  tension  of  the  abdominal  walls,  it  may  be  exceedingly  diffi- 
cult alter  the  lapse  of  a  few  days  to  appreciate  the  presence  of  a 
tumor  through  the  abdominal  walls,  even  if  all  the  aid  of  the  usual 
devices  is  invoked — examination  with  warm  hands,  the  knee- 
elbow  position,  conversation  with  the  patii^nt  during  the  examina- 
tion, examination  in  a  warm  bath,  chloroform-narcosis.  Exami- 
nation of  the  rectum  with  the  anointed  tingcr  should  never  be 
omitted,  as  it  is  possible  at  times  to  feel  the  invagiiiated  portion 
of  bowel  in  the  rectum  itself  or  in  the  vicinity.  Little  diagnostic 
aid  will,  as  a  rule,  be  yielded  by  the  intnKlnction  of  a  sound  into 
the  rectum  or  by  an  infusion  into  the  bowel. 

The  inflmncf  exerted  by  the  intestinal  alterations  nj>on  the 
general  condition  is  noteworthy.  Symptoms  of  shock  appear,  as 
manifested  by  a  cold  skin,  shrunken  features,  an  anxious  cxpree- 
eion,  and  a  small,  accelerated  pnlse.  Under  especially  favorable 
conditions  invagination  of  the  bowel  may  undergo  spontaneous 
reduction,  or  it  may  be  reduced  by  artificial  aid,  and  all  of  the 
morbid  manifestations  disappear.  Much  more  commonly  serious 
dangers  arise,  among  which  symptoms  of  ileus  occupy  first  place. 
This  may  be  recognized  fnmi  the  presence  of  insurmountable 
constipation,  the  failure  of  gas  to  escape  fmm  the  anus,  and 
the  (leciirrence  of  vomiting,  with  evacuation  at  first  of  the  con- 
tents of  the  stomach,  then  of  bilious  intestinal  contents,  and 
finally  of  material  of  fecal  odor  and  appearance — so-calle<l  fecal 
vomiting,  miserere.  Although  this  condition  alone  is  indicative 
of  serious  menace  to  life,  this  becomes  in  marked  degree  greater 
fntm  the  development  within  a  short  time  of  perifonitiit,  originat- 
ing at  the  point  of  intussusception,  and  soon  extending  lo  the 
entire  peritoneum.  Progressive  distention  of  the  abdojiHii,  espe- 
cially wwere  pain  on  palpation  of  the  alxlomen,  hcri'  and  there 
developing  dulness  on  jwrt-ussion  of  the  abdominal  wall,  in  corre- 
spondence with  disseminated  accumulations  of  exudate  between 
adherent  loops  of  bowel,  usually  iwrmit  rea«ly  recognition  of  the 
process.     At  times  mptoie  of  the  bovel  takes  place  from  lacer&- 
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tion  of  the  gangrenous  intestine.  An  already  existing  ioflamma- 
tion  of  the  peritoneum  becomes  in  consequence  transformed  into 
a  fecal  and  putrid  j>eritonitis. 

At  times  natural  recovery  takes  place  from  invagination  of  the 
bowel  bv  gangrenous  exfoliation  of  the  invaginated  portion  of  intes- 
tine, and  evacuation  with  the  stools,  in  consequence  of  which  the 
previously  occluded  intestine  becomes  again  patulous.  Most  fre- 
quently spontaneous  separation  of  the  gangrenons  bowel  takes  place 
between  the  eleventh  and  the  twenty-first  day.  It  is  usually  re- 
vealed bv  the  (K^eurrence  of  stools  of  extreme! v  offensive  odor  and 
often  of  blooily  charaeter,  in  which  black,  necrotic  shreds  and  at 
times  also  portions  of  bowel  of  considerable  length  are  encountered. 
Furtlier,  the  separation  of  the  gangrenous  portion  of  the  bowel 
may  be  attended  witli  serious  dangers,  among  which  uncontrollable 
hemorrhiu/e  from  and  perforation  of  the  bowel  may  be  mentioned.  At 
times  also  stjiticopi/emia  is  superadded  in  consequence  of  absorp- 
tion of  g-angivnous  material,  and  as  a  result  of  which  death  takes 
phu*e.  Attention  should  be  called  here  to  an  important  sequel  of 
invagination  of  the  bowel.  Should,  subsequently,  considerable 
t*ontractioii  of  the  cicatricial  tissue  take  place  at  the  point  of  sepa- 
nition,  stricture  of  the  howel  and  even  occlusion  of  the  bowel  may 
result,  and  in  consequence  of  which  death  may  take  place. 

The  courae  and  the  dunition  of  invagination  of  the  bowel  may 
be  jx^raoute,  acute,  sulwicute,  or  chronic,  accordingly  as  a  few  hours, 
days,  weeks,  or  months,  or  even   years  transpire.     In  the  first 
event  death  results  amid  symptoms  of  shock.     It  is  noteworthy, 
further,  that  intt^stinal   invairination  exhibits  a  great  tendency  to^- 
rtvurrence.     It  is  often  jK>ssible  to  relieve  the  invagination,  but  ifc^ 
recurs  within  a  few  hours.     The  cases  are  rare  in  which  an  invag- — 
inateil  jiortion  of  l)owel  has  protruded  persistently  from  the  recs — 
turn,  and  has  re(]uirtMl  ojH'rative  intervention  for  its  removal. 

Prognosis. — Invairination  of  the  bowel  always  denuunds    ^ 
siTioiis  pn>^no^is.  but  the  pn>l>al)ilities  of  a  favorable  issue  have 
IxHH^ine  materially  i  in  pro  veil  of  late  since  it  has  been  learned  that 
sonit'  of  tho  danirers  i»:in  Ix*  avorteil  by  operation. 

Treatment. — It  is  an  almost  obvious  indication  that  persons 
with  invairination  of  the  bowel  should  n^main  coDstantlv  in  M» 
and  ]Kirtakr  in  >inall  ani«»nnt  of  exclusively  liquid  maaOjAnaft 
(milk,  milk  :ui<l  o.^tV.f.  nioat-l)roth\  a  teaspo^mful  or  tablespoonfiil 
at  int<  rvnls  ot'  lialt"  an  iionr.  Ik^idcs.  a  hot  cataiilasm  shoaM  be 
a]>]^li'ii  t"  the  al»'i'»!nt  n.  and  opium  l>e  administered  intemalljio 
owl  V  t<»  p  !:.  V.  li.t  ]>ain.  and  to  keep  the  lx>wel  at  rest,  thereby 
avoi.iin^'  tlir  «^  <nrr.  nf-  «>!'  inr-.ainmaiion  and  extension  of  the  in- 
tlaniina:-  r\-  ]»r"«>' --«.  It  -«li«»nM.  howivcr,  Ix^  borne  in  mind  thtt 
chiltin  n.  ani  » -j>- .".iiliv  infant-,  an/  ox<.^xHlinirly  susceptibfc  to  the 
action  ••!"  .  v:;i:n.  >••  tiia:  »\t  !i  -ii^.all  dos*-^  may  at  times  befclfcwed 
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may  Iw  employed  aubcutaneoiisly.  Tlion  an  atU'iiipt  should  be 
mucle  to  reduce  the  iu  vagi  nation  l>y  mechanical  means.  Fur  this 
purpose  hUentlfial  ir^iutiojut  of  cokl  water  arc  to  l)e  pri'i'erred,  and 
these,  if  necessary,  may  be  repeated  thrice  or  four  times  during 
the  day.  In  order  that  the  water  introduced  may  reach  as  high  a 
point  in  the  bowel  as  possible,  the  patient  should  occupy  the  knee- 
elbow  [Ktstnre  or  the  pelvis  should  be  elevated.  Rectal  injections 
in  chlorofo  nil -narcosis  may  also  be  practiserl.  At  times  the  invafr- 
iiiation  may  be  observed  to  correct  itself  with  a  distinctly  audible 
murmur.  The  employment  of  injeHions  of  air  ovof  ctirbon  dioxid 
is  less  ciinvcnieut  and  in  my  opinion  less  efficient  than  that  of 
injections  of  water  into  the  bowel.  Injections  of  air  arc  made 
most  simply  with  the  aid  of  a  rectal  tube,  connected  with  the  bulb 
of  a  llichard»ou  spray-apj>amtn9.  In  cases  in  which  the  inva^ina- 
tion  has  advancea  to  tiie  rectum  an  attempt  may  be  made  to 
effect  reduction  by  means  of  a  long  but  not  too  rigid  redal  bougie 
(flponge-lmugie).  If  recurrences  of  the  invagination  take  plaice, 
it  may  become  necessary  to  permit  the  sound  to  remain  in  the 
rectum,  faateuing  it  externally. 

.\tt«iii^t«  have  attio  beeu  made  to  reduce  invagination  of  the  bowel  by 
means  of  abiitmmuU  iiuumye,  but  this  procedure  cannot  be  considered  as 
entirely  fVee  from  danger. 

If  all  efforts  have  been  unattended  with  success,  aorgical  treat- 
ment becomes  necessary.  It  is  particularly  important  not  to  defer 
this  too  long,  for  if  necrotic  alterations  have  already  taken  place 
in  the  intestines,  or  if  extensive  peritonitis  has  developed,  the 
results  of  operation  may  also  be  doubtful,  The  operative  pro- 
cedure will  depend  uiroa  the  existing  conditions.  Opening  of  the 
alKlonicn  (celiotomy),  determination  of  the  situation  of  the  invagi- 
nation, and  reduction  by  traction  upon  the  bowel  will  first  have 
to  be  considered.  At  times  loops  of  bowel  have  been  fastened  by 
means  of  sutures  in  order  to  prevent  recurrence.  If,  however, 
the  invaginntetl  portions  of  bowel  have  already  become  so  adher- 
ent that  separation  is  not  possible,  only  two  procedures  remain 
feasible,  namely,  either  resection  of  the  invngumitd  portion  of  bowel 
or  the  establishment  of  an  inteidinal JUtufn  aI;>ove  the  point  of  in- 
vagination. In  the  latter  event  there  would  still  be  danger  that 
gangrene  might  develop  at  the  point  of  invngiimtion,  with  its  seri- 
ous consequences. 

■  STENOSIS  AND  OBSTRUCTION  OF  THE  BOWEL 
f  (ENTEROSTENOSIS  AND  ILEUS). 

Etiology.— Tlie  causes  of  stenosis  or  of  obstruction  of  the 
l>o>veI  riiay  be  congenital  or  acquired.  OimgraUnl  ohsfrtirlinn  of  the 
bowel  is  mre,  nnd  occurs  when  the  anus  is  occluded  or  when  in 
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the  upper  portion  of  the  bowel  deficient  development  and  closure 
in  certain  portions  of  the  intestine  have  taken  place.  Death  will 
occur  soon  after  birth,  unless  in  the  presence  of  congenital  atresia 
of  the  anus  the  lumen  of  the  intestinal  tube  can  be  rendered  patu- 
lous by  means  of  an  operation.  Acquired  stenosis  and  obstruction 
of  the  bowel  are  divided  into  intra-intestincUy  extra-^ntestinal,  and 
parietal  varieties,  in  accordance  with  the  sittuition  of  the  causative 
condUiojui.  A  raong  intra  ^  intestinal  causative  conditions  fecal  a^ccumur- 
laiion — coprostasis — occupies  first  place.  Such  a  condition  may  be 
induced  by  the  presence  of  foreign  bodies  in  the  intestine.  At  times 
the  foreign  bodies  may  have  been  swallowed  (bone,  tendon,  fibrous 
remains  of  asparagus,  fruit-kernels,  masses  of  shellac,  etc.)  ;  at 
other  times  they  may  have  been  introduced  into  the  rectum  through 
the  anus,  as,  for  instance,  bottles ;  and  at  still  other  times  they 
may  consist  of  substances  from  viscera  whose  excretory  ducts  dis- 
charge into  the  intestine.  The  last  category  includes  principally 
gaU-atoneSy  wliieli  either  have  become  awkwardly  impacted  in  the 
lumen  of  the  bowel  or  cause  obstruction  bv  cohesion.  There  are 
on  record  a  number  of  instances  in  \\\\\c\\  masses  of  spooi-^orms 
have  obstructed  the  lumen  of  the  bowel.  Rarely  intestincd  concre- 
tions— enterolith.^ — act  as  the  cause  of  obstruction  of  the  bowel. 

Among  the  parietal  cauM's  of  stenOv«is  and  obstruction  of  the 
bowel  cieatrices  and  neoplaf(ms  may  first  be  mentioned.  Not  all 
ulcerative  and  cicatricial  processes  lead  with  the  same  degree  of 
fnH]ntMicy  to  vStcnosis  of  tlie  bowel.  Such  a  condition  occurs  but 
nin^ly  in  ass(HMation  with  catarrhal  and  typhoid  ulceration ;  but 
somewhat  more  fivqncntly  in  the  case  of  tuberculous  ulcers;  still 
mon^  ilangi'rons  are  ilyscnteric  and  syphilitic  cicatrices.  Among 
intestinal  niH>plasms  can'inomata  should  first  be  mentioned  ;  there 
may  also  ho  s;\rconiata,  |H>lypi,  at  times  also  li]K>mata  and  ade- 
nomata. Stenosis  o{  the  Ih>\vc1  mav  1k^  due  to  hemorrhoids. 
I\an»lv  it  ivcui>  as  a  ri'>n]t  o{  eehimH*'Mr'u.'<  of  the  intestinal  wall. 
lh'sj»'tuY})i(  nt,<  «|r*  r/i<  />•'//'»/ often  irivc  rise  to  stenosis  or  obstruction. 
The  iniportani'c  ot*  tnrr'/i'iiiti'^n  *>f  the  bowel  has  alreadv  been  dis- 
cussed  in  \\\c  pi>H^Hlinc  sivtii>n.  Im^in'^^itUed  hernia  deserves 
cs|vv'i:il  r«Mi-ivlt  ration  hv  hwm^u  of  the  tVequeney  of  its  occur- 
riMU'i .  rht'  iiuaiwniriin^.  may  involve  an  external  or  an  internal 
hcniia.  In  thf  Inttt  r  t  \\  nt  either  h^>p<  <»f  lK»wel  enter  abnormal 
ti>surx  <,  -I'.v'!  .1-  :i!>  k-.i.^NNn  to  »H>'ur  in  the  mesentery'  and  the 
ointiUviT..  :i:\i  a!-.^  •:>  :':u'  n'i::'.'l  liLT^^mcnt  of  the  uterus;  or,  in 
i\M)<vsr^  !\\  <:*  r*A  \ '  '  :<  :h  ri:»^:r!tis.  lx:mds  or  adhesions  have 
toriiu>l  i^twiTii  :  .  nsivv^.ira!  vis^vn^  and  the  abdominal  wall, 
lv!u:vt!i  NX  ::iv  i^.  Is^;^-  .  f  Nnv-/.  r.:vi  tiuir  w-^n*  ami  are  incarcerated. 
Tlur\^  ar\^  !\ -M.  s  .\  v\  *..<  vi^  r:;'  '.:  tviinlvr  ot*  internal  hernial  open- 
iniT^,  ?:\  \\-.\-'\  .>>tN<  ,  :*  '>.^u/.  r.wv  Iv  inv^rvvrated.  Among  these 
varii:u<  o:*  •,—  •/.  »  \i\  :v  !v.;  *.:^^:u\l  :he  duodenojejunal,  intra- 
tp;^'    v\  v\  ,.\    r:,  >^\:    .  ^:.  ..:.    -  :1  f^is^ia!,  anterior  retroperito- 
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Deal,  hernia  into  the  vaginal  tunic  of  the  testicle  and  the  broad 
ligament  of  the  uterus,  and  diaphragmatic  hernia.  The  last  ma/ 
be  congenital  or  be  acquired  through  traumatism. 

An  especial  variety  of  obstruction  of  the  bowel  results  from  twiat- 
mff  of  the  intestine  {volvulus),  axial  rotation  of  the  bowel,  and  the 
formaliim  of  a  knot.  The  longer  and  the  more  mobile  the  meseu- 
tery  of  a  portinn  of  bowel  the  more  readily,  naturally,  will  twistin? 
anil  axial  rotation  tiike  place.  Such  conditions  develop  with  especial 
frequency  at  the  sigmoid  flexure  of  the  descending  colon,  as  this  part 
of  the  lK)wel  turns  upon  the  axis  of  its  mesentery,  which,  while 
long,  is  narrow  at  its  attachment.  At  times  several  loops  of  bowel 
surround  others  in  the  form  of  a  knot,  and  thus  obstruct  the  lumen 
of  t!ie  latter.  Most  commonly  the  sigmoid  flexure  is  twisted  about 
dependent  loops  of  ileum.  A  diverticulum  of  Meckel  or  the 
vermiform  appendix  may  form  a  knot-like  constriction  around 
adjacent  loops  of  bowel  and  render  these  impermeable.  Natur- 
ally, it  may  happen  tliat  such  a  itiverticulnm  or  the  vermiform 
appendix  has  become  adherent  with  its  free  extremity  to  the 
arxlomimd  wall  or  to  other  abiloniinat  viscera,  and  that  Ioop9 
of  intestine  enter  the  interval  and  become  obstructed.  So-called 
paraliflic  iteus  should  also  be  mentioned  here ;  its  production  is 
dependent  upon  the  fact  that  the  musculature  of  the  intestine  is 
paralyzed  throughout  a  limited  extent,  and  is  therefore  incapable 
of  propelling  the  intestinal  contents  onward.  This  condition  has 
been  observed  to  occur  in  association  with  chronic  diseases  of  the 
brain  and  the  spinal  cord,  with  peritonitis  and  perityphlitis,  and 
after  celiotomy  and  the  replacement  of  incarcerated  hernia. 

Among  the  extrar^intesilnal  caitses  of  HtenosU  and  obslnudion 
of  the  bowel  may  be  included  all  constrictions  due  to  pressure, 
and  which  are  usually  dependent  upon  diseases  of  the  adjacent 
viscera.  Naturally  loops  of  intestine  may,  by  rcuson  of  fecal 
acctimnlation  or  of  the  presence  of  a  neoplasm,  exert  mutual  press- 
ure on  one  another,  and  thus  cause  obstruction  of  tJie  bowel. 
Tumors  and  displacement*  of  the  liver,  spleen,  or  kidney,  marked 
increase  in  the  siw?  of  the  pancreaf-,  neoplasms  of  the  omentum, 
the  uterus,  the  ovaries,  and  the  bladder,  parametritic,  perimetritic, 
and  peritonitic  exudates,  the  impregnated  and  retrodisplaced 
uterus,  these  all  are  capable  of  exerting  pressure  upon  tlie  intes' 
tine.  At  times  steno.sis  of  the  bowel  has  been  observed  in  cases 
of  prostatic  hypertrophy,  and  in  consequence  of  the  presence  of 
uterine  p^saries.  Tne  disorder  occurs  most  commonly  in  men. 
It  may  develop  at  any  time  of  life,  although  age  has  a  certain 
influence  upon  the  nature  of  the  causative  factors.  Thus,  invag- 
inntiiin  nf  the  bowels  occurs  with  especial  frequency  in  childhood, 
and  carcinoma  of  the  iiiti -tine,  on  the  otiier  hand,  in  the  aged. 

Anatomic  Alterations. — The  bodies  of  those  dead  from 
stenosis  <»r  obstruction  of  tlic  bowel  are  characterized  by  nnmiul 
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ance  of  coffee-beans,  or  the  fecal  discharges  of  the  sheep  or  the 
goat.     The  same  variety  of  feces  occurs  also  in  cases  of  inanition 
and  of  constipation  when  the  latter  is  dependent  upon  spasm  of 
tlie  musculature  of  the  bowel.     The  feces  may  also  exhibit  gutter- 
like depressions,  as,  for  instance,  when  intestinal  polypi  are  present. 
If  the  fecal  matter  be  forced  through  the  constricted  area,  most 
severe  abdominal  pain  is  often  proi^luced,  which  may  cause  syncope 
and  general  clonic  muscular  spasm.     Although  constij)ation  is  the 
rule  in  cases  of  constriction  of  the  bowel,  diarrhea  is  by  no  means 
rare.     This  may  result  from  the  maintenance  by  the  stagnating 
fecal  material  of  a  chronic  catarrh  of  the  intestinal  mucous  mem- 
brane above  the  point  of  constriction.     It  is  noteworthy  that  the 
thin  stools  often  contain  unusuallv  hard  masses  of  fecal  matter. 
ki  times  blood  is  found  in  the  stools,  and  its  appearance  is  to  be 
explained  by  mechanical  injuries  inflicted  by  the  fecal  matter,  and 
b  other  instances  by  tissue-disintegration. 

In  order  to  determine  the  nad  of  coiuitrictlon  of  the  bowel  con- 
sideration should  be  given  to  the  degree  of  abdominal  disteidioriy 
for  the  more  deeply  situated  the  constriction  the  greater  will  be 
the  abdominal  distention.     If  iakstinal  niovenuntH  are  visible,  the 
point  at  which  these  are  especially  active  and  regularly  terminate 
'^  often  of  diagnostic  importance.     As  a  matter  of  course,  an  effort 
s'lould  be  made  by  careful  palpation  through  the  abdominal  walls, 
"10  var/ina,  and  the  rectnm,  to  reach  the  obstruction  directly.    Ex- 
^^lination  of  the  rectum  with  a  sound,  and  an  injectian  into  the 
botrel,  as  well  as  the  eniploynient  of  a  rectal  specidumj  will  also 
yioUl  valual)le  diagnostic  information.     A  careful  hidory  and  a 
knowledge  of  the  mode  of  development  of  the  disorder  are  also 
i^portint.     Thus,  for  instance,  attention  should   be  directed  to 
P^^eding  dysentery  and  syphilis,  to  tuberculous  alterations,  to 
^"^   state  of  the  bowels,  to  sudden  or  gnidual  (k'veloj)ment,  and 
toe   like.     In  this  way  the  exciting  cause    of  the  disorder,  and 
^^ni  this  not  rarely  also  its  seat,  can  be  determined. 
,    The  eourse  of  denosi^  of  the  bowel  mav  be  terminated  within  a 
,^^'  hours,  or  it  mav  be  extended  over  vears,  in  accordance  with 
"^^  nature  of  the  causative  factors  and  the  care  observed  by  the 
p^i<?nt  with  regard  to  diet  and  to  regularity  in  movement  of  the 
Y^'<^ls.     One  of  the  most  im]>ortant  dangers  consists  in  the  fact 
ij^t   the  constriction    may  progress  to  occlusion  of  the    bowel, 
^'^i^  may  develop  gradually  or  occur  suddenly,  as,  for  instance, 
^fc^tyi  ^i^g   ingestion   of  indigestible  articles  of  food,  which    may 
^^^imulate  above  the  point  of  constriction  like  a  valve,  or  from 
^^Htipation.     Naturally  most  cases  of  obd motion  of  the  bowel  or 
*^^**«  begin  suddenly.     Xot  rarely  heavy  lifting,  the  ingestion  of 
^^^^ssively  cold  or  of  indigestible  food,  a  fall  or  a  blow  upon  the 
*Moraen,  and  the  like  are  assigned  as  causes.     At  times  the  dis- 
Otu^r  sets  in  with  severe  pain  in  the  abdomen. 
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The  principal  symptoms  of  obstruction  of  the  bowel  are  reUn^ 
Hon  of  jecal  matter  and  of  intestinal  gases j  and  fecal  vomiting — mw- 
erere.  Naturally,  it  may  happen  at  the  beginning  of  the  disease 
that  repeated  thin  stools  are  voided,  and  these,  in  cases  of  invagina- 
tion of  the  bowel,  may  partake  of  a  mucous  and  bloody  character, 
but  soon  thereafter  most  obstinate  constipation  sets  in.  Like  the 
feces,  gas  also  may  be  unable  to  pass  the  obstructed  portion  of 
bowel,  and  the  patient  cannot  discharge  flatus.  Naturally,  if  air 
is  introduced  into  the  bowel  in  addition  to  fluid  in  the  process  of 
making  an  intestinal  infusion,  it  may  happen  that  the  air  is  ex- 
pelled in  the  form  of  flatus,  a  phenomenon  without  significance 
that  should  not  be  referred  to  a  restoration  of  the  permeability 
of  the  bowel.  The  vomited  matters  consist  at  first  only  of  gastric 
contents,  and  accordingly  their  appearance  varies  with  accidental 
conditions.  After  the  stomach  has  been  emptied  the  greenish 
bilious  contents  of  the  small  intestine  are  voided  in  the  act  of 
vomiting.  Finally,  vomiting  of  fecid  matter  occurs.  This  is 
conspicuous,  in  the  first  place,  from  its  marked  fecal  odor.  Usu- 
ally it  consists  of  a  yellowish,  thin  mass,  which  often  contains 
light-yellow  or  brownish-yellow  fragments  of  fecal  matter.  The 
presence  of  formed  fecal  nodules  is  an  exceptional  occurrence. 
The  deeper  the  situation  of  obstruction  of  the  bowel,  the  more 
abundant  and  the  more  fecal  does  the  vomited  matter  become, 
for  the  greater  will  be  the  contents  of  the  intestine,  and  the  fecal 
matter  acquires  its  distinctive  character  in  the  deeper  portions  of 
the  bowel. 

In  the  past  various  explanations  were  offered  for  the  occurrence  of  fecal 
vomiting.  At  present  it  is  assumed  not  that  it  is  dependent  upon  anti- 
peristaltic intestinal  movement,  but  that  the  intestinal  contents  endeavor 
to  escape  backward  from  the  obstruction  in  consequence  of  the  pressure 
resulting  from  the  peristaltic  intestinal  movement. 

On  examination  di.^tention  of  the  abdomen,  borborygmij  and 
active  pcrii<i(tltic  intent ina I  movements  are  observed  for  the  same 
reasons  as  in  eases  of  intestinal  constriction.  Not  rarely  cer- 
tain l(x>ps  of  intestine  np]X'ar  as  unusually  thick  and  tensely  dis- 
teiuled  structures  lyiuir  one  ujH>n  another.  Careful  palpation  of 
the  abdoHitMi.  ])artioularly  of  all  external  hernial  orifices,  and 
thoroiiirii  cx:\niin:\tii>n  thn>Uirh  the  vaijina  and  the  rectum  should 
never  ho  oinittcil,  in  onlcr  to  determine,  if  ]K)Ssible,  the  situation 
aiul  possibly  also  the  nature  of  the  obstruetion.  The  deleterious 
influence  o\'  intestinal  ol^struetion  n|>on  the  general  condition  is 
most  strikini:.  Tlie  t'eatnn^s  of  the  |>;itient  soon  become  sunken, 
anil  he  often  sp<'aks  in  a  taint  and  hiijh-pitehed  voice,  like  a 
cholera-patient.  The  hinlily  temjHTaturt^  is  frequently  subnor- 
mal, anil  the  jnilse  small  and  rniniinir.  After  severe  vomiting 
the  skin  loses  it<  turgor,  ninains  ilevattHl  in  folds,  and  feels  moist 
and  eold  like  that  o\  an  ainpiiihious  animal.     The  urine  is  dimin- 
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iabed  in  amount  and  dark  in  color.  Examination  of  the  urine  for 
indican  is  of  importance,  for  if  peritonitis  be  absent  and  oarci- 
noma  is  not  tlie  cause  of  the  obstruction,  iuercased  elimination 
of  indican  'm  indicative  of  obstruction  of  the  small  intestine. 

For  the  demonstration  of  iadicaa  the  ttst  of  JaRe  may  be  employed. 
To  this  end  a  te«t-tube  ia  half-filled  with  urioe,  the  rtiniaining  half  with 
hydrochloric  acid,  and  from  I  to  6  drops  of  fresh  concentrated  chlorinHted 
lime  are  added.  After  the  additiou  of  each  drop  the  opening  of  the  tube 
should  be  closed  with  the  thumb,  and  the  tube  inverted  severfll  times. 
The  addition  of  chlorinated-lime  solution  is  suspended  when  a  deep-blue 
discoloration  of  the  urine  no  longer  takes  place.  Chlorinated  lime  ia 
excess  would  cause  a  diminution  in  the  intensity  of  the  color.  An  increase 
in  the  amount  of  indicun  in  the  urine  will  be  indicated  by  the  fact  that  the 
arine  acquires  a  violet-red,  bluish,  or  deep  blue-blaclc  color.  Obstruction 
of  the  small  intestine  gives  rise  to  an  increate  in  the  amount  of  indican  in 
tlie  urine  in  consequence  of  interference  with  intestinal  digestion  and  in- 
creased fermentation  of  proteid  bodies  in  the  contents  of  the  bowel.  The 
substances  of  the  indigo-group  are  derived  from  proteid  decomposition  in 
the  intestinal  cimtents.  For  the  same  reason  the  urine  contains  an  abun- 
dance of  phtiuA  ami  tlhertal  tulpliaiet. 

Tlie  duration  of  obsfriicdnii  of  ilie  howel  may  at  times  extend 
over  only  a  few  hours,  death  occurring  amid  manifestations  of 
shock.  To  other  instances  the  disorder  persists  for  days,  and  even 
for  more  than  a  week.  Death  results  in  consequence  of  either 
progretsive  exhaustion  or  complictUionti,  of  which  peritonUui  and 
rapture  of  the  bowel  with  xecondary  perforative  peritonitis  are  the 
most  common.  Not  rarely  iiutpir^on-pneumonia  develops,  be- 
coming converted  into  putnumnry  abscess  and  ganffrene  of  the 
lung,  and  resulting  from  the  aspiration  of  vomited  matters.  The 
coDiIition  is  oflen  unrecognized  during  life,  for  the  reason  that 
frequent  i:aieing  of  the  patient  to  the  erect  posture  for  the  examina- 
tion of  the  posterior  portion  of  the  lungs  is  avoided  on  account 
of  weakness.  In  some  cases  runlure  of  the  bowel  takes  place 
into  an  encapsulated  cavity,  and  tnore  forms  a  fecal  abscess,  with 
which  septicopi/emia  may  lie  associated.  It  may  aliio  happen 
tliat  after  previous  adhesion  of  the  intestine  with  the  aI)dominnl 
walls  rupture  lakes  place  externally,  with  the  formation  of  a 
ffcnl  fistula,  A  sort  of  naturid  cure  takes  place  in  rare  instances 
from  the  formation  of  adhesions  between  loops  of  intestine  above 
and  below  the  point  of  obstruction,  with  the  establishment  of 
CO  mm  imitation   through   a   fistula — so-called  biviucous  inteMinal 

£tuta.     Relief  from  ileus  may  be  recognized  from  the  fact  that  || 

lua  again  escapes,  bowel-movemente  are  resumed,  and  the  vomit- 
ing ceases.  Tlic  escape  of  flatus  ia  of  especial  inii>orlance,  as  the 
residue  of  fecal  matter  below  the  poipt  of  constriction  might  give  ^J 

rise  to  a  bowel-movcnient.     8umc  persons  pass  through  several  ^H 

I  atiaeks  of  itdestinnl  obstruction  in  the  course  of  their  lives.     At         ^^| 

W         times  the  causative  factors  are  obvious  {fecal  accumulation,  gall-        ^^| 

^  J 
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stones,  incarcerated  hernia,  invagination),  while  in  other  instances^ 
on  the  contrary,  it  is  impossible  to  discover  the  causative  factors. 

Obstruction  of  the  bowel  as  such  is  usually  easy  of  diagruma, 
for  coiistipcUloriy  failure  of  gas  to  escape  from  the  bowel,  and  fecal 
vorniting  are  readily  recognizable  and  reliable  symptoms.  On  the 
other  hand,  insurmountable  difficulties  often  arise  with  regard  to 
the  determination  of  the  nature  and  tlie  seat  of  the  obstruction. 
In  the  presence  of  si/mptams  of  obstruction  of  the  bowel  careful  ex^ 
amlnatlon  of  all  hernial  openings  for  incarcerated  hernia  should  never 
be  omitted.  I  have  knowledge  of  many  instances  in  which  even 
so-called  first  authorities  in  the  domain  of  internal  medicine  had 
neglected  this  rule.  A  harmless  operation  for  hernia  at  the  proper 
time  would  have  saved  the  patient,  who  otherwise  dies  subse- 
quently in  consequence  of  gangrene  of  the  incarcerated  loop  of 
bowel,  peritonitis,  and  septicemia.  If  an  external  incarcerated 
hernia  can  be  excluded,  it  will  be  possible  in  some  cases  to  form 
an  opinion  as  to  the  anatomic  nature  of  the  obstruction  from  the 
history  (previous  constipation,  gall-stones,  tuberculosis,  syphilis, 
dysentery,  previous  peritonitis,  etc.).  The  age  of  the  patient  is 
deserving  of  consideration,  as  sudden  obstruction  of  the  bowel  in 
children  is  frequently  dependent  upon  invagination  and  in  the  ag^ 
upon  carcinoma.  In  eases  of  intestinal  invagination  the  mucous 
and  bloody  stools  at  the  onset  of  the  disease  are  of  diagnostic  import- 
ance. Pa  f pat  ion  of  the  abdomen  and  examination  of  tlie  abdoni- 
in(d  cavitj/  through  the  vagina  and  the  rectum  may  also  furnish 
valuable  diagnostic  information  (a  longitudinal  tumor  in  cases  of 
invagination,  cicatricial  stenosis  or  nodular  carcinomatous  new- 
growth  in  the  rectum,  retro<lisplacement  of  the  uterus,  and  the 
like).  In  other  instances,  whether  axial  rotation,  knot-formation, 
or  internal  strangulation  of  the  bowel  is  present  can  scarcely  be 
determined  with  any  (K^gree  of  probability  during  life.  The  dif- 
ferentiation between  pandytic  and  mechanical  ileus  in  consequence 
of  peritonitis  and  perityphlitis  remains  as  yet  among  tlie  unsolvable 
problems. 

In  the  recognition  of  the  seat  of  obstruction  of  the  bowel  the 
locftl  iiffrsfiiKtf  condition  is  ini])ortant  (palpable  constriction  in 
the  re(*tum,  palpable  tumors,  iucreased  peristaltic  movement  only 
to  a  certain  jxntion  of  the  bowel);  besides,  considerable  import- 
ance is  to  1m'  attached  to  the  amount  of  indican  in  the  urinCy  for 
if  this  l)e  inennscd  it  indicates  an  obstruction  of  the  small  intes- 
tine, if  peritonitis  l>e  not  ])resent  and  carcinoma  can  be  excluded. 
I^ess  reliable  from  the  diagnostic  stand]X)int  is  distention  of  the 
abdomen,  although  it  is  true  that  this  is  the  greater  the  deeper  the 
seat  of  the  obstruction  in  the  bowel. 

In  those  rare  cases  in  wincli,  esj)eoially  at  the  onset  of  ohstruction  of 
the  bowel,  severe  diarrhea  and  voniitinfr  occur,  error  has  at  times  been 
connnit(e<l  in  e(»ntonndin^  the  condition  with  Asiatic  cholera  SLud  poisoning 
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be  made 
mportance. 


(aneDic,  antimony).    The  diagnosis  of  cholera  can  at  present 
bacteriologically,  and  in  cases  of  poisoning  the  history  is  of  in 

Prognosis. — The  prognosis  of  stenosis  and  obstruction  of  the 
bowel  is  unfavorable  when  the  causative  conditions  are  irremedi- 
able.    Even  under  other  conditions  also,  however,  it  is  grave. 

Treatment. — Prophylactic  measures  are  indicated  especially 
in  the  presence  of  stenosis  of  tlie  bowel.  The  diet  should  be  so 
regulated  that  neither  the  fecal  masses  should  be  too  large  nor 
constipation  should  arise.  Besides,  obstructions  that  are  removable 
should  be  corrected,  as,  for  instance,  stricture  of  the  rectum — an 
indication  that  is  included  in  the  causal  treatment  If  symptoms 
of  intestinal  obstruction  have  appeared,  rest  in  bed,  a  liquid  diet, 
aod  opium  should  be  prescribed : 

B  Powdered  opium,  0.02  (J  grain) ; 

Sugar,  0.3  (4J  grains). — M. 

Make  10  Buch  powders. 
Dose:  1  powder  every  two  hours. 

In  the  second  place,  causal  treatment  should  be  carried  out. 
Strangulated  external  hernia  should  be  replaced  or  released  by  ab- 
dominal section.    The  clinical  picture  of  intestinal  obstruction  may 
persist  after  reposition,  either  because,  in  replacement  en  masse, 
actual  release  oi  the  constriction  has  not  been  effected,  or  because 
tl»e  incarcerated  loop  of  intestine  has  been  paralyzed,  with  resulting 
paralytic  ileus.     Obstruction  of  the  bowel  in  consequence  of  fecal 
ft<^umulation  can  be  relieved  by  iiTijr*ition  of  the  bowel  with  ice- 
water,  repeated  at  intervals  of  two  iionrs.     The  first  injections 
*re  frequently  without  effect,  the  fluid  returning  clear,  because  the 
'^Wermost  fecal  matters  are  of  stony  iiardncss  and  must  first  be 
^ftened.     At  times  it  even  becomes  necessary  first  to  remove  a 
'^^mber  of  fecal  masses  from  the  rectum  with  the  fingers  before 
^j^e  column  of  fecal  matter,  situated  higher  up,  can  escape,  some- 
^•nies  in  remarkable  amount.     Foreign  bodies  in  the  rectum,  also, 
^UHt  be  removed  with  the  fingers,  etc.     Should  then'  be  no  indi- 
^tion  for  causal    treatment — as,   for  instance,  if  the   condition 
^Usative  of  the  obstruction  be  not  recognized — attempts  should 
"®    made  to  restore  the  permeabilitv  of  tiie  bowel  bv  intestinal 
pi^ctlons  of  cold  water,  repeated  sevend  times  daily.     Instead  of 
[iJoctions  of  water,  enemata  of  air  or  of  carbon  dioxid  have  also 
"^^11  employed.     In  the  pn'senee  of  severe  fecal   vomiting  the 
J^rnach  should  be  washed  out  several  times,  as  the  symptoms  of 
mti^fttinal  obstruction  are  said  to  have  disajipeared  after  irrigation 
^   'the  stomach.     By  some,  merciuT  in  tabh^spoonful-doses  up  to 
}|^O0  grams  has  been  successfully  em])loyed.     In  a  patient  with 
^^^Us,  operation   on    whom    had    already   been    decided    upon,  I 
®*^servea  the  bowels  to  be  moved  and  recovery  to  take  place  after 
•^^  other  measures  had  been  attempted  without  success,  as  a  result 
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of  the  application  of  one  pole  of  the  CEuradic  cnrrent  in  the  reo- 
tum,  while  the  other  was  placed  upon  the  abdominal  wall. 

Actually  certain  relief  can  be  expected,  however,  only  from 
surgical  intervention;  but  this  should  not  be  deferred  until  in- 
flammation and  gangrene  of  the  obstructed  portion  of  bowel 
or  general  peritonitis  has  developed.  One  plan  to  be  pursued 
consists  in  opening  the  abdomen,  finding  and  removing  the  ob- 
struction, and  freeing  the  bowel,  while  another  consists  in  the 
establishment  of  an  intestinal  fistula  above  the  point  of  occlusion. 
Further,  the  search  for  an  obstruction  is  often  extremely  difficult 
on  account  of  the  great  distention  of  the  intestine  with  gas.  If  it 
be  impossible  to  find  the  obstruction,  one  will  be  compelled  to  be 
satisfied  with  the  establishment  of  a  preternatural  anus.  This, 
however,  will  by  no  means  remove  all  sources  of  danger,  as  in- 
flammation and  gangrene  of  the  obstructed  portion  of  bowel  may 
yet  result  and  give  rise  to  general  peritonitis.  At  times,  further, 
the  bowel  has  been  observed  to  become  again  patulous  a  short  time 
after  the  establishment  of  a  fecal  fistula,  so  that  subsequently  it 
became  possible  to  close  tlie  fistula.  Clinicians  have  stated  that 
sometimes  after  puncture  of  the  bowel  the  symptoms  of  intestinal 
obstruction  disappear  ;  but  surgeons  will  probably  not  look  favor- 
ably upon  this  kind  of  intestinal  surgery — ^and  properly  so,  in  our 
opinion. 

HEMORRHOIDS. 

Etiology. — Hemorrhoids  consist  in  varicose  dilatation  of  the 
hemorrhoidal  veins.  They  occur  with  extreme  frequency,  because 
stasis  of  blood  in  the  hemorrhoidal  veins  is  greatly  favored  by  the 
dependent  position  of  the  veins  and  their  freedom  from  valves. 
The  observation  that  hemorrhoids  are  common  in  some  families 
and  develop  under  such  conditions  upon  slight  provocation,  appears 
to  indicate  that  at  times  a  congenital  want  of  resistance  in  the  walls 
of  the  veins  is  also  probably  operative.  The  causes  of  the  stasis  are 
at  times  local  and  at  other  times  general.  Among  the  local  causes 
may  be  inclnded  constipation,  carcinoma  of  the  rectum,  chronic 
prortifisy  prostatic  hiipcrtrophyy  retrodisplacement  of  the  uteims,  neo- 
plasms  of  the  uterus^  and  prffjnancy,  Long-coniinued  sitting  and 
riding  also  favor  the  dovclopment  of  hemorrhoids.  The  disorder 
is  thcrct'orc  cnconutcred  with  jiartienlar  frequency  in  certain 
class(\«?,  as,  for  instance,  students,  slioemakers,  cavalrymen.  Not 
rarely  the  atleetion  develops  in  persons  who  indulge  in  sexual 
e^vci'ssrs^  or  pi'eferably  sit  npon  upholstered  fumiture,  probably  in 
consequence  of  diversion  of  an  excessive  amount  of  blood  to  the 
sexual  organs  and  their  vicinity.  Hemorrhoids  are  a  frequent 
sequel  of  stasis  i)i  the  portal  rein,  and  they  develop  often  therefore 
in  cases  of  thrombosis  of  tliis  vcmu,  cirrhosis  of  the  liver,  and  also 
other  diseases  of  this  oriran.     Frequently  they  depend  upon  gen-^ 
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era!  venous  stasis.  They  occur,  therefore,  in  cases  of  chronic  dis- 
ease of  the  heart  and  of  the  respiratory  organs.  I  have  observed 
them  also  in  a  number  of  instances  in  persons  tvho  play  upon 
wind-instruments,  in  glass-blowers,  and  in  those  who  carry  heavy 
loads.  Obese  individuals^  who  are  inclined  to  indulge  excessively 
in  the  pleasures  of  the  table,  often  sutfor  from  hemorrhoids. 

As  a  rule,  hemorrhoids  do  not  develop  before  adult  life,  as  may 
be  readily  understood  from  the  nature  of  the  causative  factors. 
Men  suffer  more  commonly  than  women.  The  disease  is  especially 
common  in  the  Orient,  being  favored  ])erliaps  by  sexual  excesses. 
Anatomic  Alterations. — A  distinction  is  made  between 
external  and  internal  hemorrhoidH,  accordingly  as  the  venous  dila- 
tation is  situated  without  the  sphincter  ani  muscle,  and  is  directly 
exposed  to  ocular  inspection,  or  above  tlie  sphincter  muscle  in  the 
lower  portion  of  the  rectum.  In  rare  instances  the  mucous  mem- 
brane of  the  descending  colon  is  found  covered  with  bluish-black 
varices  up  to  the  sigmoid  flexure  of  the  colon.  At  times  hemor- 
rhoids form  single  nodules  from  the  size  of  a  ])ea  to  that  of  a 
walnut,  and  even  that  of  an  apple.  Sometimes  such  nodules  are 
disposed  close  together  in  a  circular  manner.  At  times  adjacent 
nodules  have  coalesced,  and  have  formed  a  sort  of  venous  caveni- 
^a.  Further,  hemorrhoidal  dilatations  diminish  greatly  in  size 
^  a  rule  after  death.  The  adjacent  mucous  membrane  of  the 
rectum  is  generally  in  a  state  of  chronic  catarrh,  with  marked 
thickening  of  the  submueosji.  At  times  thrombi  have  formed  in 
some  of  the  venous  dilatations,  and  these  subsequently  undergo 
^Icification.  These  bodies  of  stony  hardness  are  designated  vein- 
Btones  or  phleboliths. 

Symptoms  and   Diagnosis.— Many  ])ersons   believe  that 

^ney  suffer  from  hemorrhoids  when  these  are  not  present,  while 

pthers  have  hemorrhoids,  but  are  free  from  symptoms  and  without 

intimation  of  the  existence  of  the  disorder.     The  single  e(»rtain 

symptom  is  the  demonstration  of  hemorrhoidal  nodules,  whieh,  if 

"iey  be  external,  can  be  seen  directly  on  inspection  of  the  anus  to 

insist  of  more  or  less  tenselv  distended  bluish  nodules  of  varied 

J'ze,  and  if  they  be  internal  can  be  felt  by  means  of  the  fintjer 

.  introduced  into  the  rectum  as  soft  no<lular  elevations.     Digital 

^^amination  of  the  rectum  should  never  be  omitted  in  ord(T  to 

?^terraine  positively  whether  internal  hemorrhoids  exist  at  all,  or 

internal  hemorrhoids  are  present  together  with  external  hemor- 

^oids.     The  attention  of  some  patients  is  first  dinn'ted   to  the 

P^'^sence  of  this  disorder  bv  the  occurrence  of  hemorrhoidal  bleed- 

***^,  and  this  also  is  frequentlv  observ(»(l  only  aecidentallv  from 

^^  fact  that  the  paper  used  for  cleansing  the  anal  region  after  a 

W»^el-movement  feels  slippery  and  on  examination  is  found  to  be 

streaked  with  blood.     When  the  hemorrhage  is  more  copious  the 

hody-linen  and  the  bed-linen  may  be  saturated  with  blood.     The 
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occurrence  of  the  hemorrhage  is  not  rarely  preceded  by  peculiar 
manifestations^  which  were  formerly  designated  as  hemorrhoidal 
molimina.  Among  these  are  a  sense  of  fulness  of  the  head^  of  pulsa- 
tion in  the  head,  headache,  vertigo,  palpitation  of  the  heart,  a 
sense  of  fear  and  oppression,  a  sensation  of  tickling  or  of  tension 
at  the  anus,  a  sense  of  beating  in  the  anal  region,  and  the  like. 
These  disturbaiices  generally  cease  as  soon  as  the  hemorrhage  has 
begun,  and  the  majority  of  patients  become  conscious  of  a  sense 
of  relief  and  freshness  after  the  termination  of  the  bleeding.  They 
anticipate  with  satisfaction  the  occurrence  of  such  a  hemorrhage, 
w^hich  they  consider  as  a  beneficial  discharge  of  impure  fluids,  and 
for  this  reason  the  designation  "golden  vein"  was  formerly  era- 
ployed  instead  of  hemorrhoids.  When  opportunity  is  afforded 
for  examining  daily  patients  with  external  hemorrhoids  it  will 
frequently  be  found  that  a  hemorrhoidal  nodule  progressively 
increases  in  size.  The  tension  of  the  overlying  skin  becomes 
increased,  the  skin  becomes  thinned,  and  finally  it  and  the  wall 
of  the  vein  rupture,  and  blocxl  is  discharged  externally.  The 
statement  that  the  hemorrhages  occur  at  definite  intervals,  as  does 
menstruation,  is  incorrect.  Often  no  cause  for  the  occurrence  is 
apparent,  while  at  other  times  it  has  been  preceded  by  indulgence 
in  alcohol  or  sexual  excitement,  jx^rsistent  sitting,  or  excessive 
walking  and  riding.  The  amount  of  blood  lost  varies  exceedingly. 
It  is  of  exceptional  rarity  that  the  hemorrhage  is  so  promse 
and  uncontrollable  that  life  appears  to  be  threatened.  Profound 
anemic  states,  with  their  varied  disorders,  especially  palpitation 
of  the  heart  and  dyspnea,  do,  how^ever,  occur  with  frequency,  and 
require  treatment.  Mucous  discharges  from  the  anus  that  some- 
times take  place  with  the  evacuation  of  fecal  matter  or  gas  have 
been  described  as  bliud  or  mucous  hemorrhoids.  These  are,  how- 
ever, merely  the  manifestations  of  a  chronic  catarrh  of  the  rectum. 
At  times  they  constitute  the  only  symptom  in  patients  with  hem- 
orrhoids. While  it  is  true  that  such  patients  are  oft^n  depressed 
and  hypochondriacal,  such  a  condition  is  to  be  attributed  to  the 
chronic  catarrh  of  the  rectum. 

Patients  suffering  from  hemorrhoids  often  complain  of  pares- 
thesia in  the  anal  region,  especially  of  tickling  and  burning.  ^ 
There  is  also  often  a  sense  of  a  foreign  body  in  the  rectum,  par- 
ticularly in  walking.  Not  rarely  constipalion  exists,  and  it  is 
necessarv  in  each  case  to  determine  whether  this  be  a  cause  or  a 
conseqiience  of  the  iKMuorrhoids.  It  happens  but  rarely  that  hemor- 
rhoidal nodules  attain  such  a  considc^rable  size  as  to  give  rise  to 
covsfrtdion  or  obstruction  of  the  bowel.  Internal  hemorrhoids  at 
times  protrude  from  the  anus,  particularly  with  movements  of  the 
bowel,  but  cannot  be  returned  because  they  are  incarcerated  by  the 
spIiiiK^ter  ani  nuisele.  Such  strnDcjidaiion  of  hemorrhoidal  nodtUeM 
gives  rise  to  intense  pain  in  the  anal  region,  so  that  even  strong 
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individuals  writhe  and  groan  with  pain.  Usually  they  occupy  the 
lateral  decubitus,  with  the  h»wer  extremities  flexed  at  the  hip  and 
the  knee.  If  the  incarceration  l>e  not  speedily  removed,  inflara- 
matioD  and  gangrene  of  the  strangulated  nodules  take  place,  and 
consequent  absorption  of  the  exciting  agents  of  inflammation  into 
the  blood-stream  may  give  rise  to  septieopuemia,  Infiammation  of 
hemorrhoidal  nodules  also  occurs  at  times  independently  of  strangu- 
lation. Under  such  conditions  the  inflammutur}'  process  not  rarely 
extends  to  the  periproctal  connective  tissue,  with  the  development 
of  a  periproctal  abscess.  Accortlingly  as  this  ruptures  externally 
or  intemallv  into  the  rectum,  or  in  both  directions  at  the  same 
time,  an  external,  an  internal,  or  a  complete  rectal  jiMida  develops. 
Hemorrhoids  also  occasion  a  predisposition  to  fisstires  or  tears  of 
tile  anus.  Chnmic  eczema  of  the  skin,  likewise,  develops  not  rarely 
^n  the  neighborhooil  of  the  anus. 

Hemorrhoids  may  undergo  complete  involution  if  the  causative 
^^nditions  are  removed,  as,  for  instance,  in  the  c*ase  of  pregnancy. 
Often,  however,  the  causative  conditions  are  incurable,  so  that  the 
disorder  may  persist  throughout  the  whole  of  life  and  exhibit  only 
*Wquent  variations  in  course.     Although  the  diagnosis  of  hemor- 
rhoids is  easy,  it  may  be  equally  difficult  to  determine  the  causa- 
^*  ve  conditions.    In  persons  of  advanced  years  digital  examination 
^^  the  rectum  for  carcinoma  should  never  be  omitted,  as  this  con- 
dition frequently  causes  hemorrhoids,  and  even  independently  of 
^hese  may  give  rise  to  mucous  and  bloody  discharges  from  the 
r^^tum,  which  by  a  careless  <liagno.stician  might  be  at  once  attrib- 
uted to  insignificant  and  harmless  hemorrhoids.     Should  there  be 
^Oy  doubt  as  to  the  nature  of  outgrowths  at  the  anus  (condyloma, 
*olds  of  skin,  epithelial  carcinoma),  puncture  with   a   sterilizecl 
'^^edle  should  be  practised,  and  the  escape  of  a  few  drops  of  blood 
'ooked  for. 

Prognosis. — Hemorrhoids  constitute  an  annoying  rather  than 
^  dangerous  condition.  The  likelihooil  of  cure  dcjKMids  u}X)n  the 
otirability  of  the  causative  factors. 

Treatment. — In  the  treatment  of  hemorrhoids  causal  therapy 
^^^^ill  first  require  careful  consideration.     P<Tsons  suffering  from 
*^«roorrhoids  should  be  especially  ran  fnl  to  secure  regular  evacua- 
tion of  the  bowels  and  to  cleanse  tli(»ronLrlily  the  anal  n^gion  after 
^^»ch  bowel-movement.     Active  ])e(lestriauisni  and  the  use  of  iiard 
^^airs  in  place  of  upholstered  furniture  shouKl  be  rceomineiKh'd. 
^^^xual  and  alcoholic  excesses  should  ho  avoi<le(l.    If  the  eaiisative 
fectorsbe  irremediable  or  if  hemorrhoids  cause  distress  l>v  reason  of 
^ueirsize  or  of  hemorrhage,  or  of  incarceration  and  inflaminatiou, 
they  can  only  be  removed  by  surgical  operation,  although  the  patient 
^U8t  be  informed  that  thev  mav  recur  after  the  hipse  of  some  time. 
9l*Tation8  for  hemorrhoids  were  formerly  lookcnl  upon  with  doubt 
jostly  on  account  of  the   frequent   occurrence  of  septicopyemia. 
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Various  procedures  have  been  recommended;  for  instance^  liga- 
tion and  clamping  of  the  venous  nodule,  removal  by  means  of  the 
galvanocautery,  excision  of  the  nodule,  dilatation  of  the  anus,  and 
injection  of  carbol-glycerin.  Among  the  complications  hemor- 
rhoidal bleeding  does  not,  as  a  rule,  require  especial  intervention. 
If  incarceration  of  hemorrhoidal  nodvles  occur,  an  effort  should  be 
made  to  return  them  into  the  rectum  by  means  of  gradual  pressure 
exerted  with  the  aid  of  a  clean  pad  dipped  in  oil.  Should  this 
fail  they  should  be  covered  with  a  tepid  solution  of  mercuric 
chlorid  (1  :  1000)  and  their  exfoliation  awaited.  The  treatment 
last  named  is  applicable  also  in  cases  of  inflammation  of  hemor^ 
rhoidal  nodules  and  of  the  vicinity.  Periproctal  abscesses  require 
incision  with  the  knife. 


MELENA  OF  THE  ISfEWBORN. 

The  occurrence  of  bloody  vomiting  or  hematemesisy  and  of  intes- 
tinal  hemorrhage  or  enferoirhagiuy  in  the  newborn  is  known  as 
nielsena  neonatorum.  At  times  the  condition  begins  with  hemat- 
emesis,  and  at  other  times  with  enterorrhagia.  It  may  also 
happen  that  perhaps  only  the  one  or  the  other  phenomenon  takes 
place.  The  disorder  is  rare,  but  is  attended  with  great  danger  of 
death  from  hemorrhage  and  exhaustion.  As  may  be  understood, 
the  condition  can  be  readily  recognized  from  its  conspicuous  symp- 
toms, but  care  must  bo  observed  to  avoid  confounding  it  with  the 
presence  of  blood  that  has  been  swallowed  and  has  gained  entrance 
into  the  gastro-intestinal  canal  of  the  infant  during  birth,  or  from 
injured  nipples.  Cam^aiive  factors  can  at  times  not  be  elicited. 
Sometimes  parturition  has  been  abnormal,  or  there  has  been  some 
peculiarity  in  the  ligation  of  the  umbilical  cord.  In  some  cases 
the  condition  aj)p(»ars  to  be  a  sequel  of  septic  infection.  Recently 
mcleiia  of  the  newborn  has  been  attributed  variously  to  injuries 
of  and  hemorrhage  into  the  brain  and  spinal  cord.  As  a  rule, 
ulcf ration  of  the  gastro-iutestinal  mucous  membrane  is  found,  but 
nothing:  definite  is  known  as  to  the  origin  of  this.  It  has  been 
attril)iite(l  to  embolic,  thrombotic,  and  mycotic  influences,  but  these 
are  all  nndemonstnited  hypotheses.  Therapeutically  cold  fomenta- 
tions may  bo  applied  to  the  abdomen  and  Malaga  wine  admin- 
istered in  drop-doses  to  avert  exhaustion. 

ENTEROPTOSIS. 

Displacement  of  the  bowel  preferably  involves  the  colon,  espe- 
cially its  tnmsvorso  portion,  whose  loops  may  thus  at  times  descend 
into  the  true  ixivis.  As  a  result  there  naturally  is  difficultv  in  the 
propulsion  of  tlio  intestinal  contents,  and  the  patients  complain  of 
constipation  and  digestive  disturbances  of  varied  kind.     The  con- 
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dition  can  be  recognized  by  distending  the  large  intestine  with  air 
or  large  amounts  of  water  through  the  anus,  and  practising  per- 
cussion along  the  course  of  the  transverse  colon.  Enteroptosis  is 
usually  found  in  association  with  displacement  of  other  viscera,  and 
particularly  wandering  kidney,  both  conditions  being  dependent 
upon  the  same  causes.  The  patients  are  frequently  pallid  and 
nerv'ous  individuals. 

The  treatment  consists  in  improvement  of  the  general  nutri- 
tion, alxlominal  massage,  the  wearing  of  an  abdominal  binder,  care 
to  secure  a  daily  evacuation  of  the  bowels,  and  the  correction  of 
displacement  of  other  abdominal  viscera,  such  as  a  wandering 
kidney. 

INTESTINAL  NEUROSES. 

Less  is  known  concerning  intestinal  neuroses  than  concerning 
gastric  neuroses.  The  former  mav  at  times  be  motor,  at  other 
times  secretory,  sensory,  or  vasomotor.  Mixed  intestinal  neuroses 
also  occur. 

MOTOR  INTESTINAL  NEUROSES- 
ATONY  OF  THE  INTESTINE. 

StiologT'. — Atony  of  the  intestine  may  also  be  designated 
rdaxation  of  Uie  muscidar  coat  of  the  Intrsfinc.  In  consequence, 
the  bowel  is  incapable  of  properly  ])ro])elling  its  contents  and  cou- 
tHpation  results.  As  the  latter  not  rarely  persists  throughout  life, 
the  condition  has  also  been  designated  habitual  constipation.  Often 
Ae  disorder  is  hereditary  and  congenital,  and  ])()8S(^sst's  the  charac- 
ters of  a  familial  disease.  In  other  cases  the  disease  is  acquired 
in  consequence  of  previous  chlorosis,  debilitatin<i^  diseases,  and 
central  neuroses  (hysteria,  neurasthem'a,  hypociiondriasis).  Ne- 
glect of  intestinal  activity  also  is  followed  bv  atonv  of  the  bowel. 
The  condition  is  therefore  frequently  observed  in  women  who  are 
in  the  habit  of  suppressing^  the  desire  for  stool  in  order  not  to  be 
interrupted  in  their  work.  The  disorder  is  exceedingly  common, 
as  the  modem  mode  of  life  favors  its  develo])nient  in  marked 
degree.     It  is  not  rarely  observed  in  pupils  at  school. 

SymptoinSi  Diagnosis,   and  Prognosis. — Atony  of  the 

Wei  ^ves  rise  to  constipation,  so  that  the  |)ati('nts  at  times  have 
a  bowel-movement  once  or  twice  a  week,  or  not  at  all  without  tlu^ 
employment  of  purgatives.  At  the  sanu*  time  it  is  eharart<'ristic 
th^  symptoms  are  wanting  indicative  of  anatomic  <'llanLi<^^  in  the 
Wei.  When  the  bowels  are  moved,  excessive  expulsive  eilbrts 
Diostbe  made,  and  the  feces  are  dry,  hard,  and  black,  as  if  charred 
nrbumed,  and  they  readily  cause  severe  pain  in  the  rectum  and 
theanusby  mechanical  irritation.  Injuries  of  the  mucous  mem- 
bnme  and  (generally  small)  hemorrha<res  may  also  occur.     The 
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longer  the  interval  between  the  bowel-movements  the  greater 
becomes  the  complaint  of  abdominal  distention^  disagreeable 
pressure,  and  even  of  pain  in  the  abdominal  cavity,  and  the  like. 
The  constipation  has,  without  doubt,  an  injurious  influence  upon 
the  general  nutrUlon,  and  many  patients  are  extremely  pallid,  and 
become  emaciated,  depressed,  and  incapable  of  mental  activity. 
Possibly  these  may  be  consequences  of  auto-intoxication,  with 
evidences  of  increased  intestinal  putrefaction.  The  disorder  is 
not  dangerous  to  life,  but  is  distressing  and  obstinate. 

Treatment. — The  treatment  is  in  part  general  and  in  part 
local.  The  f/mcral  trcatmerti  should  be  directed  to  the  correction 
of  existing  anemia,  conditions  of  weakness,  and  neuroses.  The 
focal  treatment  sliould  secure  regular  evacuation  of  the  bowels,  and 
the  same  remedies  will  be  required  that  have  already  been 
mentioned  in  the  treatment  of  constipation  in  consequence  of 
chronic  intestinal  catarrh  (pp.  256  and  257). 

NERVOUS  DIARRHEA. 

The  nervous  system  exerts  an  important  influence  upon  in- 
testinal activity,  as  many  persons  are  seized  with  a  desire  for 
stool  and  looseness  of  the  bowels  under  the  influence  of  fear  and 
embarrassment.  In  hysterical  and  neurasthenic  individuals  diar- 
rhea  not  rarrlv  occurs  for  a  considerable  length  of  time,  and  with 
frequent  relapses,  hut  with  an  absence  of  all  signs  of  anatomic 
changes  in  tht;  bowel.  Tnhctic  iHitients  also  are  at  times  seized 
with  attacks  of  nervous  diarrhea.  It  is  important  to  appreciate 
the  disorder  properly  from  its  etiolo^^ic  aspe(!t,  for  the  treatment  of 
the  (fcncrnl  condition  and  the  prrscrijjtion  of  bromidn  are  far  more 
servi(!eable  than  the  employment  of  styptic.s.  Nervous  diarrhea 
may  l)e  due  to  increased  peristaltic  activity  of  the  intestine  alone, 
altliou^h  it  is  not  impossil)K'  that  at  times  increased  secretion  of 
intestinal  juiec*  also  takes  place. 

PERISTALTIC  INTESTINAL  UNREST  <NERVOUS  INTESTINAL  TORMINA). 

Like  the  stomaeli  (p.  'Jo^)),  the  inte>tine  also  may  be  the  seat  of 
ahiHU'inally  e.\e<'ssive  niotility,  which  gives  rise  to  a  disagreeable 
feelinir  <>1  niinl)linir  an<l  of  unrest,  and  disturbs  sleep  at  night. 
Th<'  causative  faetors  and  the  treatment  an*  identical  with  those 
of  nervous  uiinv^t  of  the  stomach. 

SENSORY  INTESTINAL  NEUROSES. 

NERVOUS  SPASM  OF  THE  INTESTINE. 

In  hysterical  and  ncurasth(M\ic  indivi<lnals  spasm  of  the  mus- 
*'  ♦*"•  intestine  sometimes  occurs  within  certain  por- 

to   circumst»ribed   abdominnl 
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pain,  and  also  to  constipation.  There  are  thus  two  varieties  of 
constipation  due  to  intestinal  neuroses,  namely,  the  atonic  anc 
the  spastic.  The  peculiar  appearance  of  the  feces  is  considerec 
distinctive  of  the  latter.  As  with  stenosis  of  the  bowel,  the  fecef 
form  small,  abbreviated  colunms  or  they  resemble  coffee-beans,  oi 
the  feces  of  the  sheep  and  the  goat. 

The  treatment  should  be  directed  to  the  cure  of  the  funda- 
mental disorder.  Locally  narcotics  may  be  advised,  especiall) 
bromids,  opium,  and  belladonna. 

NERVOUS  ENTERALGIA. 

Btiology. — Intestinal  pain  independent  of  anatomic  alter- 
ations occurs  especially  in  anemic,  hysterical,  and  nervous  individ 
Hals.  It  is  well  known  that  in  cases  of  tabes  dorsalis  attacks  of 
severe  intestinal  pain  not  rarely  occur — so-called  intestinal  crises 
At  times  toxic  influences  are  operative,  as  a  result  of  which  th< 
colic  due  to  lead  and  copjKT  is  best  known.  Gouty  patients  alst 
are  not  rarely  seized  with  attacks  of  intestinal  colic.  Some  persouj 
suffer  from  intestinal  pain  after  indulgence  in  certain  kinds  of  food 
without  the  occurrence  of  other  derangement  of  intestinal  activity 
Intestinal  worms  also  at  times  give  rise  to  intestinal  pain,  as  d( 
likewise  fecal  accumulation  and  gaseous  accumulation  in  tlie  bowel 
Intestinal  pain  of  reflex  origin  at  times  attends  diseases  of  tlw 
uterus,  the  kidneys,  and  the  liver.  Attacks  of  intense  pain  an 
sometimes  excited  by  old  peritonitic  adhesions. 

Symptoms  and  Diagnosis. — The  principal  symptom  of 
the  disonler,  which  is  also  known  as  intestinal  colic,  is  abdomina 
pain.  This  is  most  commonly  referred  to  the  umbilical  region 
but  it  may  radiate  thence  for  a  considerable  distance,  and  at  time: 
it  changes  its  position.  Its  severity  is  susceptible  of  great  varia 
tion,  and  fluctuates  between  slight  abdominal  griping  and  cutting 
and  stabbing  pain  of  such  intensity  that  the  patient  writhes  ii 
bed,  while  the  skin  becomes  pale  and  cool  (reflex  vascular  spasm) 
cold  sweat  appears,  the  face  presents  an  expressicm  of  fear,  tin 
pulse  is  small  and  hard,  and  the  heart-sounds  faint.  Hyncopi 
(cerebral  anemia)  and  general  clonic  s])asni  may  occur.  A 
times  palpitation  of  the  heart,  a  sense  of  oppression,  eontraetioi 
of  the  cremasteric  muscle,  and  the  like,  may  l)e  j)resent.  Th< 
duration  of  an  attack  of  pain  is  susceptible  of  great  variation,  a; 
is  also  the  frequency  of  recurrence.  At  times  an  attack  of  coli* 
terminates  rather  suddenly,  after  vomiting  or  the  escape  of  ga; 
from  the  intestine.  The  abdomen  is  often  scaj)hoi(l  and  distendcc 
and  of  board-like  hardness,  as,  for  instance,  in  the  presence  oi 
lead-colic,  although  abdominal  distention  may  also  result  fron 
fecal  and  gaseous  accumuhition.  As  distinctive,  in  eontradis 
tinction  from  intestinal  pain  dependent  upon  anatoinie  ciianges  ii 
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the  bowel,  it  is  pointed  out  that  strong  pressure  upon  the  abdom- 
inal walls  does  not  increase,  but  usually  mitigates  the  pain,  and, 
as  a  matter  of  fact,  the  patients  not  rarely  press  their  hands  firmly 
upon  the  abdomen  or  apply  the  abdomen  forcibly  against  some 
hard  body. 

Prognosis. — Death  scarcely  ever  occurs  as  the  result  of  an 
attack  of  nervous  intestinal  pain,  and  if  the  fundamental  disonler 
is  curable  the  prospects  are  good  for  the  prevention  of  a  recur- 
rence of  the  attacks  of  pain. 

Treatment. — Attacks  of  nervous  intestinal  pain  are  most 
speedily  and  most  certainly  relieved  by  a  subcutaneous  iAJection  of 
morphin  (0.3  :  10 — 4.5  grains  :  2i  fluidrams ;  from  0.25  to  0.5 — 
(from  4  to  8  minims — subcutaneously),  but  this  should  be  resorted 
to  only  when  the  pain  has  attained  a  marked  degree  of  severity. 
Under  no  conditions  should  the  patient  be  entrusted  with  the 
syringe,  morphin,  and  the  injection,  because  the  danger  gf  and 
the  temptation  to  morphinism  are  too  great.  In  less  severe  cases 
the  abdomen  should  be  covered  with  a  hot  cataplasm,  and  hot 
carminative  infusions  may  be  drunk  (peppermint-leaves,  fennel, 
caraway — 1  tablespoonful  to  3  cups  of  hot  water  for  an  infusion). 
Besides,  consideration  sliould  be  given  to  the  causative  factors — 
causal  therapy — which  coincides  with  the  prophylaxis. 


ANIMAL   PARASITES   OF    THE    INTESTINE   (INTES- 
TINAL HELMINTfflASIS). 

PROTOZOA  IN  THE  INTESTINE. 

Protozoa  in  the  intestine  have  been  frequently  discovered  acci- 
dentally on  microscopic;  examination  of  the  stools.  They  have 
been  found  especially  in  cases  of  clironic  diarrhea,  so  that  it  is 
assumed  not  without  reason  that  they  are  capable  of  inducing  or 
maintaining  clironic  diarrhea.  Many  physicians  consider  these 
parasites  as  harmless  bodies.  Earnest  consideration  has  been 
given  in  recent  years  to  the  presence  of  amebse  in  cases  of  tropical 
endemic  dysentery,  so  that  the  designation  amebic  dysenter}^  has 
been  einj)loyed. 

Stools  intended  for  examination  for  the  presence  of  protozoa  should  be 
fresh,  for  on  standin<r  the  protozoa  arc  transformed  into  roundish,  immo- 
bile structures,  wliieh  cannot  be  distinjruished  from  the  colorless  blood- 
corpuscles.  It  is  a<lvisable  to  obtain  the  fecal  matter  directly  from  the 
rectum  by  means  of  blunt-ed^ed  irlass  tubes. 

Amon<r  the  better  known  protozoa  are  the  following: 

1.  Am(t:ba  ro/i. — This  is  a  rhizopod,  and  appears  in  the  form  of  round- 
ish granular  bodies,  with  a  nucleus  and  a  nucleolus,  which  engage  in  move- 
ment by  the  extension  and  retraction  of  j>seudopods  (p.  293,  Fig.  28).  A 
distinction  has  further  been  made  between  Anurba  coli,  Amoeba  coli  mitis, 
Amceba  intestinalis  vulgaris,  and  Amceba  coli  felis. 
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2.  (Mrcomonas  intestinalis  (p.  294,  Fig.  29)  is  a  pear-shaped  body,  which 
possesses  a  long  vibratile  flagelluin  at  its  anterior  extremity,  and  a  caudal 
process  posteriorly,  which  serves  as  a  means  of  attachment.  This  body, 
tike  all  of  the  following  protozoa  of  the  intestine,  belongs  to  the  Infusoria, 

3.  Cercomonas  coli  is  provided  with  four  vibratile  flagella  arising  from 
the  anterior  portion  of  the  body.  A  lateral  border  undulates  (p.  294,  Fig. 
30). 

4.  Trichomonas  intestinalU. — This  parasite  resembles  an  almond-kernel 
in  shape.  Cilia  are  present  upon  one  side,  while  posteriorly  there  is  a 
pointed  process  for  purposes  of  attachment  (p.  294,  Fig.  31). 

5.  Megastomum  entericum. — This  parasite  has  been  compared  with  the 
half  of  a  pear.  Anteriorly  it  is  provided  with  six  flagella,  which  in  the 
dead  parasite  have  disappeared  (p.  294,  Fig.  32). 

6.  Balantidium  s.  Paramrrcium  coli. — This  parasite  is  egg-shaped  and  is 
surrounded  by  cilia.  Anteriorly  an  oral  orifice  and  posteriorly  an  anal  orifice 
can  be  recognized.  The  interior  of  the  body  contains  vacuoles  and  particles 
of  food  (p.  294,  Fig.  33). 

It  is  well  in  all  cases  to  cause  the  expulsion  of  protozoa  from 
the  intestine  even  when  morbid  manifestations  are  not  present. 
Intestinal  infusions  of  quinin  (1.0  :  1000),  of  mercuric  chlorid 
(0.3  :  1000),  or  of  a  solution  of  tannic  acid  (0.5  per  cent.)  are  espe- 
cially to  be  recommended. 

WORMS  IN  THE  INTESTINE. 

FLAT  WORMS  (PLATYHELMINTHES). 

TAPEWORMS   (CESTODES). 

Btiology. — Among  the  various  kinds  of  tapeworm  three  are 
of  practical  significance  on  account  of  their  frequent  and  wide- 
spread occurrence,  namely,  the  unarmed  tapeworm,  Tcenia  medio- 
canelluta  s,  saginata,  the  armed  tapewonn,  Tamui  solium,  and  the 
Bolhriocephalus  latus.  Tapeworms  are  acquired  only  by  the  in- 
gestion of  measly  meat.  In  the  stomach  the  capsule  of  the  measle 
is  digested,  and  its  head  or  rather  that  of  the  tapeworm  (scolex) 
is  set  free,  and  then  develops  within  the  intestine  by  the  forma- 
tion of  segments  or  proglottides  into  the  mature  j)arasite.  From 
time  to  time  the  more  distal  (the  oklest)  segnu^nts  are  expelled. 
Animals  that  eat  feces  contaminated  with  proglottides  digest  the 
segments.  In  this  way  the  contained  ova  arc  set  free,  and  migrate 
from  the  intestine  into  the  muscles,  where  they  again  develop  into 
measles.  The  Tceitui  sar/inata  is  acquired  iroin  the  measle  of  href, 
the  Tcenia  solium  from  that  of  swine,  the  ('i/sfiecreus  cellidos(r  and 
the  Botliriocephalu^  latu^  from  that  of  //.s7/.  As  the  use  of  beef  is 
customary  in  all  parts  of  the  world,  it  may  be  readily  understood 
that  the  Ttenia  saginata  occurs  most  commonly  and  in  all  countries. 
The  use  of  pork  is  avoided  by  many  on  account  of  its  fat,  am\  is 
forbidden  Jews  and  Orientals  on  religious  grounds,  so  that  the 
Taenia  solium  is  much  less  common.  The  occurrence  of  Rothrio- 
cephalus  latus  is  confined  to  certain  situations  on  the  coast  and  on 
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iDland  seas,  among  wliicli  may  be  mentioned  the  RuBsian  provinces 
on  the  Baltic  Sea,  tlie  coast  of  Elastern  Prussia  and  Pomerania, 


Fio.  n.— Cercomonu  iiiteHlu4di>  (atteT  Lambl). 


.— Aid a:bu  coll  (after  Loscti 


Fig.  30.— Cercomanu  coll  ^Rer  May). 


and  the  banks  of  the  I/ake  of  Genev-a.     Various  fish  may  contain 
measles,  such  as  salniim,  eel-pout,  pike,  salmon-trout. 


FiQ.  31.— TrtPhomonfls  Intestlnnlis  (after  Zenker). 


_.  .niiie  ftesMi.in  tl. 

{after  Blizoiero  and  Grusl). 


Tapeworms  occur  in  diffurcnt  countries  with  varying  frequency. 

In  tile  Orient  jHM-sniiK  free  from  fajK-worms  are  almost  the  excep- 
tion, Tliis  may  Iw  explained  in  part  by  local 
customs — iis,  f(ir  instnnce,  the  use  of  raw  moat 
favors  the  i»revak-uce  of  tapeworm,  as  the 
^  are  generally  destroyed  and  rendere<i 
liarinlef:s  by  cooking;  and  in  part  by  want  of 
I'leaiilines-i  in  tlie  stables,  and  carelessness  in 
the  insjK'Ction  and  sale  of  meat.  If  domestic 
animals  arc  not  restrained  from  eating  human 
fci-al  niattiT,  if  the  sjiie  of  measly  meat  is  not 

'  %aramSi-iii'iu'cuii'.'' ^'  ('niliiliiteii,  if  mca.'ily  meat  is  sold  in  butoher- 
filioprt  togi'tlier  with   healthy  meat,  and   if  all 

meat  is  carved  witli   tlic  same  knife,  all  of  these  conditions  are 

factors  that  favor  tlie  infeiliou   of  animals  and  human  beings. 

Tajieworms  occur  with  gi-catcst  frequency  in  adults.     They  have 


AyiVAL  PARASITES  OF  THE  IXTSSTINE  298 

been  variously  observed  in  children  when  raw  shaved  bocf  has 
been  recommended  in  the  presence  of  diarrhea. 

Sjrmptoms,  Diagnosu,  and  Anatomic  Alterations. — 

The  presence  of  a.  tapewonii  in  the  iiite^tiiif  can  be  recc^nized 
with  certainty  only  wnen  proglottides  or  ova  or  the  entire  wona 
is  voided  with  the  stool.  Proglottidex  or  ttpgrnenls  can  be  readily 
recognized,  and  may  be  properly  conipiired  with  the  appearance 
of  Hat  noodles.  Only  on  sujKjrtieial  examination  wonld  confnsion 
witli  undigested  clastic  tissue  or  with  the  fibrous  remains  of  aspar- 
agus be  possible.  Proglottides  are  passed  singly  from  time  to 
time,  or  in  ease  of  the  Botliriocepliahis  latiis  in  groups  of  several 
in  the  form  of  small  chains,  and  facilitate  a  diagnosis  as  to  the 
variety  of  tapeworm.  In  the  fresh  state  they  exhibit  movement, 
inversion,  and  the  like.  Proglottides  of  the  Taenia  saginatn  are 
greater  in  length  than  in  width,  and  exhibit  n[>on  one  side  at  about 
the  middle  a  knob-like  proc(s^ — the  tntrance  to  the  genital  <anal — 
and  in  addition  nrnncrons  nmihcations  (from  15  to  20)  of  tlie 
utenis.  The  latter  «in  be  sicn  with  partieulir  di'>tinctncss  if  a, 
pn^lottis  is  compressed  Ix'twet  u  two  slide >)  I  he  proglottides  of 
the  Tsnia  solium  resemble  tntirLlv  those  of  tht  Tiemu  "iginata, 
with  the  exception  that  the  di\  i-ioiis  of  the  iiti  nis  are  tliiiker  and 
less  numerons  (from  5  to  12)  The  pr  .glottidc*  of  the  Botlirio- 
cephalus  latus  present  an  (iitrrth  different  apjx  irance      In  the 


first  place,  their  width  is  grt  iti  r  tlnn  tin  ir  l<  nuth,  and  bn'-idew, 
the  uterus  is  arranged  in  tin,  -ili  ijm  i  f  \  rostt  ni  tin.  middle  (I  igs. 
34,  3.0,  36). 

The  ova  of  tapeworm*  irr  t  x>  «nnll  t  >  b(  ■■•"(n  with  the  iiniided 


rapeKonn.<ivii ;  roaffnii 


eye.  They  are  at  tim'-'  di«<\'rf  I  i 
examination  of  the  sii-^.l-  I  li<  diH<  r 
of  bothriocephalus  and  tho-'     f  tli    t 
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bothriocephalus  are  oval,  present  at  one  extremity  a  cover,  and  are 
filled  with  a  number  of  spherules.  The  ova  of  tsenise,  on  the  other 
hand,  possess  a  striated  shell,  granular  contents,  and  six  booklets 
in  the  latter.  The  diflTerentiation  between  the  ova  of  Tsenia  sagi- 
nata  and  those  of  Taenia  solium  is  difficult,  as  they  resemble  each 
other,  and  diflTer  only  in  size,  those  of  Tsenia  solium  being  smaller 
(0.032  and  0.036  mm.)  than  those  of  Taenia  saginata  (0.035  and 
0.039  mm.)  (Figs.  37,  38,  39). 

It  is  rare  for  tapewomis  to  be  expelled  entire  with  the  stools. 
This  has  been  observed  in  febrile  patients,  in  cases  of  diarrhea, 
and  during  courses  of  treatment  at  the  springs.  In  rare  instances 
tapeworms  pass  from  the  intestine  into  the  stomach,  are  in  part 
vomited,  and  must  be  extracted  with  the  fingers. 

The  recognition  of  the  variety  of  tapeworm  naturally  can  be  readily 
made  from  the  appearance  of  the  individual  segments.  These  become 
shorter,  smaller,  and  thinner  as  they  approach  the  head,  and  the  neck  is 
almost  filamentous.  The  head  barely  attains  the  size  of  a  pin-head  (p.  297, 
Figs.  40,  41).  In  the  Bothriocephalus  latus  it  has  a  flat  and  club-shaped 
appearance,  in  the  Trenia  saginata  and  the  Taenia  solium  a  roundish  form. 
If  the  head  be  examined  with  high  powers  of  the  microscope,  four  suckers 
are  observed  ;  in  the  Tienia  saginata,  and  in  the  Tsenia  solium  in  addition  to 
four  booklets  also  an  anterior  prominence  or  rostellum,  which  is  sur- 
rounded by  from  26  to  30  booklets,  and  finally  in  the  bothriocephalus  two 
longitudinal  deep  grooves  like  suckers  (p.  299,  Figs.  42,  43,  44).  It  may  be 
incidentally  mentioned  that  of  all  tapeworms  the  Tsenia  saginata  attains 
the  greatest  length  (up  to  8  meters).  It  may  consist  of  as  many  as  1300  seg- 
ments, of  which  about  the  six  hundredth  behind  the  cervical  portion  begins 
to  be  mature  sexually.  The  Ttenia  solium  attains  a  length  of  3J  meters,  and 
is  constituted  of  as  many  as  850  segments.  The  Bothriocephalus  latus 
measures  from  5  to  8  meters  in  length,  and  is  composed  of  as  many  as  4000 
segments.  Tapeworms  are  found  in  the  small  inUifiine,  to  the  mucous  mem- 
brane of  which  they  adhere  by  means  of  their  suckers,  while  the  remainder 
of  the  body  is  directed  with  numerous  convolutions  toward  the  anus.  In 
the  majority  of  instances  but  a  single  tapeworm  is  present  in  the  bowel. 
Should  several  be  present,  they  are  generally  of  the  same  variety.  In  rare 
instances  a  number  of  tapeworm-heads  have  been  observed  in  an  entangled 
convolution,  with  their  adjacent  cervical  portions.  Injuries  of  the  intes- 
tinal mucous  menibrano  are  not  induced  by  the  application  of  the  suckers 
of  the  head  of  the  tapeworm. 

P(M*soiis  harboriiiix  tapeworms  aro  often  wholly  free  from  sub- 
jective sjrmptoms,  aixl  heeonu^  eoirniziint  of  the  presence  of  the 
])arasite  aeeithMitally  thn>uo:h  the  diseoverv  of  the  proglottides  in 
the  stools.  Ill  otiiers  a  train  <if  symptoms  develops  ;  hut  these  are 
unreliable,  and  in  some  iustanees  only  a  result  of  the  fear  of  tape- 
worm. AmouiT  suspieious  symj)toms  there  have  l)een  mentioned 
inviiiilaritv  in  the  aetion  of  the  bowels,  with  at  times  extremelv 
eoiistipati'«b  nt  other  times  loose  stools,  colic,  borborj'gmi,  a  sense 
oi'  distortion  ami  twistinir  in  tlie  bowel,  excessive  secretion  of 
saliva,  a  disairrt'eable  (nlor  fi*om  the  mouth,  eructation,  vomiting, 
iiisatial>le  hunger,  but  also  anorexia,  emaciation,  and  pallor. 
Earlier  phy^ieians  rep^srted  the  occurrence  of  serious  nervous  dis- 
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turbances,  euch  aa  eclampsia  and  chorea.  Vertigo  is  not  rarely 
complained  of.  Inequality  of  the  pupils  is  often  present.  The 
ocetirrence  of  Charcwt-Neumann  crystals 
in  the  stools  in  abundance  is  suspicious 
(p.  115,  Fig.  20).  Recently  attention  lias 
been  directed  to  profound  anemic  states 
in  persons  harboring  Bothriocepbalus 
latuB.     This  bothriocepfuilua-anetnia  in  its 
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symptomatology  completely  resembles  pernicious  anemia,  except 
that  retinal  hemorrhages  and  febrile  movement  are  less  c^ommon 
with  the  former.  After  expulsion  of  the  botbriocephalus  the 
patients  often  recover  with  remarkable  rapidity.  It  is  assumed 
that  hemogenesis  is  interfered  with  through  the  action  of  toxic 
substances  (ptomains)  generated  by  the  tapeworm,  and  which 
develop  especially  when  the  parasite  has  died  within  the  intes- 
tinal canal.  In  cases  in  which  the  diagnosis  of  tapeworm  is  doubt- 
ful a  small  amount  of  extract  of  male  fern  should  be  administered 
and  the  stools  be  examined  for  proglottides  and  ova : 

B  Extract  of  filix  mas, 

Rhizome  of  filix  mas,  each,  2.0  (30  grains). — M. 

Make  20  pills. 
Dose:  Take  10  pills  morning  and  evening. 

Prognosis. — Tapeworms  give  rise  to  an  unpleasant  but  not 
to  a  dangerous  disease.  Only  rarely  does  the  host  of  a  tapeworm 
infect  himself  with  the  eggs  of  proglottides,  with  the  develop- 
ment of  measles  in  other  organs,  as,  for  instance,  in  the  subcu- 
taneous connective  tissue,  the  eye,  the  muscles,  or  the  brain. 
Caution  should  be  observed  in  promising  success  in  the  treatment 
of  tapeworm,  for  not  rarely  the  usual  remedies  prove  unsuci^essful, 
and  must  be  repeated.  The  failure  appears,  provided  efficient 
medicaments  are  employed,  to  depend  often  upon  the  fact  that  the 
head  of  the  worm  is  concealed  behind  a  fold  of  intestinal  mucous 
membrane,  and  consequently  is  inaccessible  to  the  action  of  the 
drug. 

Treatment. — The  treatment  of  tapeworm  consists  in  three 
parts,  namely,  the  preparatory  treatment  and  the  narcotization,  or 
destruction,  and  expulsion  of  the  worm.  All  varieties  of  treatment 
demand  a  certain  degree  of  bodily  vigor,  and  they  should  not  be 
undertaken  in  convalescents,  sufferers  from  pulmonar}^  tubercu- 
losis and  from  carcinoma,  pregnant  women,  and  those  otherwise 
debilitated.  During  the  period  that  the  tcniacide  is  admini.stered 
the  patient  should  remain  in  bed,  as  otherwise  vomiting,  vertigo, 
and  syncope  may  readily  take  j)lace.  The  object  of  the  prepara- 
tory treatment  is  to  enij)ty  the  intestine  as  thoroughly  as  possible, 
in  order  that  the  sj)eci fie  tapeworm-remedy  may  the  better  gain 
access  to  the  parnsit^s  and  besides  to  render  conditions  unfavorable 
for  the  persistence  of  the  worm  in  the  intestine.  With  this  object 
in  view,  a  mild  laxative  is  jTciven  for  one  or  two  days,  as,  for 
instance,  a  teaspooni'ul  of  lieoriee-powder  in  water  in  the  morning, 
while  fruit  with  small  seeds  (stniwberries,  raspberries,  gooseber- 
ries, currants)  slioiild  be  eaten,  and  consid(»rable  milk,  eggs,  and 
meat,  l)ut  little  bread,  potatoes,  and  vegetables,  be  taken.  On  the 
night  before  the  teniaeide  is  administered  the  patient  should  take 
a  salad  constituted  of  dried  lierrinsr,  garlic,  and  onions.  The  object 
of  the  trnldcifh   is  to  narcotize  the  tapeworm  so  that  it  relaxes 
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tbe  grasp  of  its  suckers  upon  the  intestinal  mucous  membrane, 
and  can  be  luecliaoically  expelled  with  the  intestinal  contents. 
The  raost  reliable  teniacide  is  freshly  prejtared  extract  of  filix  mas 
^ven  in  sutficieot  doee.     We  have  of  lute  employed  with  satis- 


twtory  residts  an  extnict  of  lilix  mas  end"! 

"fiUtin -capsules  eontainiiip  c!ist<»r-oil  may 
ro«hanical  expulsion  of  the  wcirni.  Fills 
prescribed  in  the  following  manner: 


i\  in  pclatiii-ej 

li^io  he  sriven 
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R  Extract  of  filix  mas,  10.0  (2}  drams); 

Powdered  althea,  sufficient  to  make  30  pills. 
Dose :  In  the  morning  at  7  and  7.30,  when  the  stomach 
is  empty,  15  pills. 

A  tendency  to  vomit  may  be  counteracted  by  swallowing  black 
coffee  or  lemonade. 

The  number  of  fapeworm-remedies  is  very  large,  and  of  these  may  be 
mentioned  kousso-flowers  (25.0 — f  ounce — to  be  taken  in  two  parts  in  the 
morning  in  water) ;  koussin  (3.0—46  grains — to  be  taken  in  the  morning  in 
two  parts) ;  kamala  (15.0 — J  ounce — to  be  taken  in  the  morning  in  two 
parts  in  water) ;  cortex  of  pomegranate-root  (50.0 ;  300 — 1}  ounces :  10  fluid- 
ounces — in  the  morning  in  two  parts) ;  pelletierin  (0.3— -4i  grains — in  two 
parts) ;  zinc-filings  in  sirup;  and  pumpkin-seed. 

It  is  advisable  to  follow  the  administration  of  the  teniacide 
after  an  interval  of  two  hours  by  the  expulsive  treatment,  unless 
the  bowels  have  been  moved  before  this  time,  and  the  tapeworm 
at  the  same  time  expelled ;  otherwise  the  tapeworm  might  recover, 
apply  itself  anew  to  the  intestinal  mucous  membrane,  and  neutral- 
ize the  success  of  the  treatment.  The  simplest  prescription  con- 
sists of  castor-oil  (50.0 — \\  fluidounces)  in  black  coffee.  Intestinal 
infusions  of  decoctions  of  the  rhizome  of  filix  mas  (5.0  :  500 — 
75  grains  :  15  fluidounces)  may  also  be  advised.  Frequently  the 
tapeworm  is  not  expelled  entire,  but  in  several  parts ;  or  it  may 
hapj)cn  that  a  portion  is  expelled  while  the  remainder  is  retaineii 
within  the  rectum  and  protrudes  from  the  anus.  In  the  latter 
event  it  is  important  not  to  exert  traction  upon  the  protruding 
portion,  as  the  worm  may  readily  tear  at  the  neck;  and  if  this, 
with  the  head,  remain  within  the  bowel,  it  may  again  attach  itself 
to  tlio  mucous  membrane  and  attain  its  former  size.  After  treats 
mont  for  tapeworm  all  parts  of  the  parasite  passed  should  be 
collected  and  be  carefuUv  examined  for  the  head.  Should  this 
not  he  found,  the  treatment  cannot  be  looked  upon  as  successful. 
The  tapeworm  will  have  acquired  its  previous  size  in  the  course 
of  six  months  on  an  average,  and  wnll  reveal  its  presence  in  the 
bowel  by  the  reappearance  of  mature  proglottides  in  the  stools. 
The  treatment  must  then  be  repeated.  Some  patients  are  freed 
from  the  parasite  only  after  several  repetitions  of  the  treatment. 

Attention  should  he  given  to  the  prophylactic  measures  against 
the  spread  of  tapeworm.  These  will  suggest  themselves  from  a 
consideration  of  the  causative  factors,  and  consist  especially  in  the 
official  inspection  of  meat  and  prohibition  of  the  sale  of  all  that 
is  measled,  in  the  avoidance  of  raw  or  insufficiently  cooked  meat, 
in  cleanliness  of  the  stables  and  preventing  the  animals  from 
ingesting  fecal  matter.  If  th(^  sale  of  measly  meat  is  permitted, 
this  should  be  soM  separately,  from  a  distinct  table,  and  be  indicated 
as  such.  The  pnri^haser  should  be  instructed  to  cook  the  meat 
thoroughly.    Those  engaged  in  slaughtering  should  employ  special 
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knives  for  measly  meat,  so  as  to  avoid  t)ic  conveyance  of  measles 
to  healthy  meat. 

SUCKING    WORMS    (tREMATODES). 

Sucking  worms  (Distoma  cmssiim,  Di&tonia  lieterophyus,  Dis- 
toma  hiematobium)  have  been  found  in  the  intestine  only  in 
isolated  instances,  and  have  given  rise  to  ulcerative  changes. 

HOUND  WORMS  (NEMATHELIMINTHES). 
SPOOI^WOKM    (aSCARIS    Ll'MBRICOlDFS). 

STiuptoms,  Anatomic  Alterations,   Diagnosis,   and 


_  —The  spool-worm  in  appearance  and  size  resembles 

the  earth-worm.  The  males  arc  smaller  tlian  the  females,  and  at 
the  posterior  extremity  of  the  body  exhibit  an  inversion  toward 
the  ventral  aspect.  If  spool-worms  are  passed  with  the  st<x)ls, 
thev  can  be  readily  recognized.  The  diagnosis  can  also  be  made 
with  certainty  if  the  ova  of  spool-worms  can  be  demonstnitcd  in 
the  stools.  These  are  frequently  present  in  small  portions  of  iiical 
Enatter  that  remain  jidherent  to  the  aual  region.     On  microscopic 


*^.  45— Ot, 

examination  the  egg  is  found  to  consist  of  a  ijrjiiiiihir  IkkIv,  which 
is  surrounded  by  a  thick,  bright,  wavy,  and  noiliilar  shell  1  Fig.  4;)), 
The  Buhjective  Bymptoms  an-  never  so  distineiivo  as  to  remhr 
possible  a  certain  diagnosis.  The  symptoms  an>  in  part  luedl,  in 
part  reflex  (nervous)  in  nature.  Of  late  it  luis  been  prnpirly 
emphasized  that  toxic  influences  may  also  !»■  ojierative,  Uecniise 
examination  of  spool-worms  has  in  kcvitjiI  iMsluliccs  disclosi'il  ihe 
presence  of  toxic  activity  (inn;iriiniiiti(>ri  of  the  eve,  irri(;itinii  nf 
the  skin).     The  IcM-al  disturb;. n.-rs  in.rliide  abilomi,,;.!   pain,  bor- 
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bor\'gini,  irregularity  of  bowel-movement,  itching  at  the  anus, 
anorexia^  nausea,  vomiting,  and  offensive  odor  of  the  breath.  The 
reflex  disturbances  include  especially  certain  nervous  manifesta- 
tions, such  as  vertigo,  headache,  inequality  of  the  pupils,  eclampsia, 
paralysis,  chorea,  muscular  spasm,  and  the  like.  The  patient  often 
complains  of  distressing  itching  in  the  nose,  and  frequently  digs 
the  fingers  in  the  nares.  He  often  attracts  attention  on  account  of 
his  pallid  appearance,  the  presence  of  deep  rings  around  the  eyes, 
and  progressive  emaciation.  Spool- worms  are  not  rarely  found  in 
the  dead  body,  and  one  can  convince  himself  that  they  lodge  in 
the  small  intestine.  At  times  they  occur  in  such  great  number 
that  they  occupy  the  entire  lumen  of  the  bowel.  It  is  recorded 
that  in  one  case  several  thousand  parasites  were  expelled  with  the 

9t<X)ls. 

Injury  is  not  inflicted  upon  the  healthy  intestinal  wall  from 
the  presence  of  sp<>ol-wornis,  and  but  rarely  do  they  become  so 
entangled  as  to  cause  symptoms  of  obstruction  of  the  bowel.  In 
general,  spool-worms  are  harmless  intestinal  ]>arasites.  Danger 
arises  only  from  their  migratory  tendency.  Spool- worms  exhibit  a 
tendency  os|>ecially  to  penetrate  through  narrow  orifices.  Their 
entmneci  into  the  choleiloch  duct  and  their  migration  upward  may 
readily  give  rise  to  obstructive  jaundice,  which  is  usually  incurable, 
and  at  times  also  to  abscess  of  the  liver.  Spool-worms  have  also 
been  found  forming  the  nuclei  of  gall-stones.  Not  rarely  they 
invade  the  stomach,  where  they  occasion  a  sense  of  pressure  and 
of  pain,  and  are  finally  ejected  by  vomiting,  when  the  pain  at  once 
ceases.  At  times,  however,  they  wander  through  the  stomach  and 
the  <'sophagus  during  the  night  into  the  larynx,  lodging  above  the 
vocal  bands,  and  causing  death  by  suffocation  during  sleep.  If 
they  advance  beyond  the  chink  of  the  glottis,  they  may  enter  deep 
into  the  bronchial  tubes  and  excite  abscess  and  gangrene  of  the 
Inng.  At  times,  also,  they  enter  the  nose,  the  lacrimal  duct,  the 
internal  ear  through  the  Eustachian  tube,  and,  on  perforation  of  the 
tvni panic  membrane,  even  the  external  auditorv  canal,  and  thev 
must  then  he  removed  with  the  fingers  from  the  nose,  the  lacrimal 
caruncles,  or  the  external  auditory  canal.  In  cases  of  perforative 
peritonitis  spool-worms  are  not  rarely  found  free  in  the  abdominal 
cavity  and  in  the  peritoneal  exudate.  As  a  rule,  the  worms  w^ander 
\uU)  the  peritoneal  cavity  through  the  opening  in  the  bowel  after 
the  perforation  has  taken  place.  It  should,  however,  not  be  con- 
sidc^red  iinpossibh*  tiiat  in  some  cases  the  parasites,  with  their  hard 
cej)hali(*  extremities,  may  cause  perforation  of  an  ulcerative  process 
in  the  bowel.  Not  rarely  repeated  infection  with  spool-worms 
oeenrs  if  exposure  is  repeated. 

Btiolog^. — Only  thos(i  are  infected  by  spool-worms  who 
swallow  the  ova  of  t\w  parasites.  Such  ova  have  been  demon- 
strated in  water,  obvionslv  from  contamination  with  fecal  matter. 
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Transinissioi)  probably  takes  placu  most,  comtnonly  throtigb  vego- 
tablea,  which  imvome  intbcted  with  the  ova  of  epooUwoniis  in  the 
procefui  of  manuring  (cattle  and  piffs  ofieti  harbor  spool-worms)  and 
are  not  etifficiontly  waslied  before  oeing  used.  Infection  may  also 
occur  fn>m  swallowing  with  the  food  minute  particlea  of  feoil 
matter  tliat  have  adhered  to  the  fingers.  The  greater  the  want  of 
fleardiness  in  a  household,  ami  the  less  the  care  exercised  by  ita 
individual  memberB,  the  greater  is  the  danger  of  transmission. 
This  fact  explains  the  greater  frequency  of  spool- worms  in 
Oriental  people,  in  the  insane,  and  in  children. 

Treatinent. — Sjwol-worma  may  be  narcotized  and  exi>ellod 
with  greatest  certainty  by  means  of  santonin,  a  remedy  obtained 
from  the  flowers  of  Artemisia  niaritima  : 


The  irochea  otticinal  in  Germany  contain  0,026  ((  grain)  of  HantoQin, 
ve  riae  to  toxic  manifestfttiona  (yellow  vision,  yellowiah 
akin,  the  Hclera,  and  the  urine,  delirium,  cunvulaiona). 

The  piopbylazis  consists  in  domestic  and  personal  cleanliness. 

In  isolated  ingtaDcestheepoal-wormofthocat — Aacaris  mystax — has  been 
obmrved  in  human  beings.  It  i»  smaller  than  the  Ascaris  lumbricoideH,  and 
is  charaeienied  by  the  presence  of  a  winfj-shapcd  proeetw  at  its  cephalic 
extremity.    In  Greenland  the  Aitarit  maruima  furtlier  octur*. 


SEAT-WORM     (OXYlIRIfi    VERMICtil.ARIp). 

Symptoms,  Diagnosis,  Anatomic   Alterations,    and 

Prognosis. — The  diagnosis  of  seat-wonns  is  possible  only  when 

the  parasites  themselves  or  their  ova  are  present  In  the  stool. 

The  worms  arc  smalt  bodies  resembling  the  maggots  of  cheese, 

I  and  presenting  a  delicate?  filamentous  caudal   extremity.      Tlie 


n 


n  pcnonal  prppmrationi.l 

»fl,  which  are  scarcely  half  as  Inof;  as  the  females,  are  incur- 

filted  at  their  posterior  extremity  fFig.  46).     The  ejigs  are  oval, 

1  possess  granular  contonts  ami  a  bright  shell  (Fig,  47),     The 

k  can  frequently  be  obtained  from  remnants  of  fecal  matter  at 
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the  anus.  Not  rarely  seat- worms  are  present  in  the  stools  in  such 
great  number  that  the  fecal  matter  presents  the  appearance  of  a 
living,  swarming  mass..  Patients  complain  in  part  of  local  and 
in  part  of  reflex  nervous  disturbances. 

The  local  disturbances  include  abdominal  pain,  rumbling,  irreg- 
ularity in  the  movement  of  the  bowels,  intolerable  itching  at  the 
anus,  anorexia,  offensiveness  of  the  breath,  nausea,  and  vomiting. 
The  nervous  symptoms  consist  in  headache,  vertigo,  inequality  of 
the  pupils,  eclampsia,  chorea,  paralysis,  itching  of  the  nose,  and 
the  like.  The  patients  often  attract  attention  by  their  pallor,  and 
their  deep  and  ringed  eyes.  Seat-worms  are  found  principally  in 
the  lowermost  portions  of  the  small  intestine,  and  only  after  fer- 
tilization has  taken  place  do  the  impregnated  females  migrate  into 
the  large  intestine,  where  they  may  be  present  in  such  large  num- 
ber that  the  mucous  membrane  acquires  a  rough  and  felt-like 
appearance.  Not  rarely  a  number  of  worms  may  escape  from  the 
rectum  during  the  night,  and  are  found  upon  the  sheets  when  the 
bed  is  prepared  in  the  morning.  At  times,  however,  they  crawl 
over  the  j)erineum  into  the  vagina,  or  beneath  the  prepuce,  and 
give  rise  to  nmcoj)urulent  discharges  and  secretion.  The  intoler- 
able itchint^  may  cause  onanism  in  children.  Seat-worms,  while 
not  dangerous,  may  constitute  a  most  obstinate  disonler,  so  that 
not  rarely  repeated  and  thorough  courses  of  treatment  may  be  re- 
quired before  a  perfect  cure  is  effected.  In  the  absence  of  a 
proper  degree  of  cleanliness  repeated  infection  may  take  place. 

Etiology. — Seat-worms  are  acquired  by  the  swallowing  of 
ova.  Auto-infection  may  readily  take  place  if  small  amounts  of 
fecal  mutter  containing  the  ova  remain  adlierentto  the  fingers,  and 
are  swallowed  unconsciously  with  the  food.  Children,  women, 
and  the  insane  are  the  most  common  hosts  of  seat- worms.  Often 
infection  takes  place  between  sisters  and  brothers,  bed-fellows, 
and  domestic  servants. 

Treatment. — Efforts  sliouUl  be  made  to  narcotize  seat- worms 
bv  means  of  troches  of  santonin  (1  troche  thrice  daily),  and  be- 
sides to  remove  them  mechanically  from  the  intestine  by  means  of 
injections  into  the  bowel.  A  decoction  of  finely  divided  garlic 
with  wat(»r,  which  has  stood  for  twelve  hours,  and  is  then  straine<l 
throuLch  linen,  may  be  usefully  emj)loved  for  injection.  The  infu- 
sions should  l)e  repeated  for  several  days  successively.  To  pre- 
vent niiirration  oi'  the  intestinal  parasites  over  the  perineum,  this 
should  i)e  anointed  in  the  evening  with  mercurial  ointment. 

WHIP-WOKM   (TUniKK'EPHAI.rS    PISPAR). 

The  whip-worm  is  of  no  clinical  interest,  and  is  usually  found 
in  the  stools  accid(Mitally.  It  lodires  in  the  cecum,  and  is  charac- 
terized bv  a  thin  ce])halic  and  a  thick  caudal  extremitv,  so  that  it 
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suggests  the  appearance  of  a  whip.  The  male  is  smaller  thar 
the  female,  and  its  thicker  caudal  extremity  is  rolled  up  towarc 
the  dorsal  aspect  (Fig.  48).  The  eggs  of  the  parasite  are  ova' 
granular  bodies,  with  a  bright  sheath,  presentinff  knob-lik< 
swellings   at   either  pole   (Fig.  49).      Infection    probably  takef 


Fio.  48.— Whip  -  worm 
CTiichocephalus  diKi>ar) ; 
Xnale  to  ttie  ri^lit,  female 
t.o  the  left;  natural  size 
( f n>in  personal  prepara- 
Cions). 


Fig.  49.— Ova  of  whip-worm  (Trichoccphalus  dispar) 
maguitied  275  times  (from  personal  preparations). 


place  through  the  ingestion  of  ova  with  insufficiently  cleansec 
ve^»tables.  In  the  case  of  a  child  it  took  place  through  the  eat 
in;^  of  ganlen-earth,  in  which  the  ova  of  trichoccphalus  wer< 
demonstrated.^ 


,  2 


TRICHINA    SPIRALIS. 

etiology. — As  a  ruK^,  huinau  hciuirs  an*  attacked  by  trichinl 

cpf/w  (irichinosiH)  in  consequence  of  the  iuj^estiou  of  pork  or  han 

containing  trichinae.     Only  exceptionally  does  infecticm  take  place 

through  other  animals,  as,  for  instancn*,  the  wild  ])oar.     If  trich- 

inoiis  meat  is  eaten,  muscle-fibers  and   trichina-capsules  are  dis- 

jsolved  in  the  process  of  gastric  dij^estion,  and  the  niusclc-trichina 

of  the  meat  are  set  free.     These  enter  the  small  inte^^tine,  develo[ 

within  two  and  a  half  days  into  inhsfimtl  frichimr,  en<rii^e  intc 

sexual  relations,  and  in  the  course  of  a  week  the  feuiales  reproduce 

numerous  young.     While  the  j)areut  ova  die  in  the  course  of  fron 

five  to  eight  weeks,  and  are  expelled  from  the   intestine  with  th( 

s$tools,  the  young  brood  wanders  from  the  intestine,  and  the  ])am' 

«?ite8   find   their  way  into  the  muscles.     Here  tlu^y  penetrate  th( 

muscle-fibers  and  are  subsequently  surroumled  by  a  capsule.    The} 

have  thus  become  muHclc-trirhlivr.  in  tlu?  human  being.     Trichini- 

asis  includes  the  period  of  time  included  between  the  ingestion  of 

trichinous  meat  and  the   final   transformation   of  the    brood  of 

trichinse  into  the  muscle-trichina*  in  the  human  being. 

'  Several  cages  of  extreme  anemia  due  to  theTrichoceplialus  dispar  have  beer 
reported. — A.  A.  E. 

*  Trichinella  spiralis. — A.  A.  E. 


OA 
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As  a  rule,  trichiniasis  occurs  in  epidemic  form,  and  this  is 
readily  explicable  from  the  fact  that  a  trichinous  pie  is  used  as 
food  by  many  persons  at  the  same  time  or  within  a  short  period. 
In  many  instances  epidemics  of  trichiniasis,  in  which  several  hun- 
dred persons  were  attacked,  have  originated  from  a  butcher-shop 
in  which  a  trichinous  pig  had  been  offered  for  sale.  In  other 
instances  smaller  circles  of  relatives  and  friends  were  attacke<l 
who  had  partaken  together  of  a  given  meal  or  had  received  some 
part  of  the  pig  as  a  gift.  Epidemics  in  barracks  have  also  been 
observed.  Epidemics  of  trichiniasis  are  more  common  in  certain 
regions  than  in  others.  The  Harz  region  has  a  bad  reputation  in 
this  respect,  whereas  Switzerhiiid,  France,  and  England  have 
heretofore  remained  entirely  free.  This  fact  is  dependent  upon 
local  custom,  as,  for  instance,  in  the  Harz  u|X)n  the  practice  of 
eating  raw  meat.     Besides,  trichiniasis  occurs  with  varying  fre- 

Siuency  among  swine  in  different  regions.  It  occurs  with  especial 
requency  in  America,  and  attention  therefore  has  properly  been 
called  to  the  fact  that  the  use  of  American  ham  and  bacon  may 
be  attended  with  serious  dangers.* 

The  opportunity  lor  swine  to  become  trichinous  is  the  more 
favorable  the  greater  the  want  of  care  and  of  cleanliness  in  the 
pens  in  which  they  are  kept.  If  the  animals  are  not  prevented 
from  eating  one  another's  feces,  it  may  readily  happen  that  if 
accidentally  a  trichinous  pig  is  introduced  into  the  herd,  this 
animal  may  infect  the  remainder  through  its  trichinous  stools. 
A  still  greater  source  of  danger  of  infection  is  constituted  by 
trichinous  rats,  as  these  animals  are  frequent  occupants  of  pig- 
pens and  are  readily  eaten  by  the  pigs.  The  rats  in  turn 
acquire  their  triehinie  from  the  ingestion  of  the  trichinous  fecal 
matter  y)f  the  ])igs.  As  rats  frequently  migrate  from  one  pen 
to  another,  the  danger  of  their  being  the  means  of  suddenly 
conveying  trichiniasis  into  herds  of  healthy  swine  must  be 
obvious.  Whether  rats  or  pigs  were  originally  the  hosts  of 
trichina?  is  still  a  disputed  question.  The  mode  of  fattening  pigs 
has  an  imj)ortant  bearing  upon  the  development  of  trichinae  in 
these  animals.  In  America  particularly  it  is  customary  to  feed 
pigs  at  rendering  establishments  with  the  meat  of  dead  animals; 
and  as  care  is  not  taken  to  determine  whether  such  meat  is  free 
from  triehinje,  trichiniasis  is  often  ('onveyed  to  the  hogs  in  this 
way.^ 

'  While  trichiniasis  is  common  in  hogs  in  the  United  States,  it  is  compara- 
tively rare  in  man,  l)e(':iuso  pork  is  nsnally  well  cured  or  cooked. — A.  A.  E. 

^  This  statement  recpiires  nuxlification.  All  meat  for  interstate  consumption 
and  for  export  is  submitted  to  governmental  in8()ection,  and  the  practice  of  feed- 
ing the  offUl  of  slaughtered  animals  to  hogs  would  be  interdicted,  even  if  the 
^-»aH  about   abattoirs  were  not  too  valuable  to  forbid  its  use  for  ^nt>win^  bogs. 

♦  "'.oh  a  practice  is  followed  at  some  country  slaughter-houses. — 
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All  animals  that  partake  of  trichinous  meat  may  be  attacked  by 
trichinse.  The  disease  has  been  intentionally  produced  even  in  sala- 
manders. Cats  are  not  rarely  trichinous  from  having  eaten  trichinous 
mice  or  rats.  Trichinae  have  been  found  also  in  the  muscles  of  wild  ani- 
mals (badger,  polecat,  fox),  probably  from  the  ingestion  of  trichinous  mice 
or  rats. 

Anatomic  Alterations. — If  impregnation  of  ingested  tri- 
ohinse  has  taken  place  in  the  intestine  of  a  human  being,  the  birth 
of   a    new  brood    of  trichinae  begins  on  the   seventli  day.     The 
young  animals  quickly  leave  the  intestine,  to  migrate  into  the 
muscles.    The  patlis  that  they  follow  in  their  wanderings  are  known 
only  in  part;  at  any  rate,  the  lymphatic:^  and  also  perhaps  the 
blood-vessels  are  followed.     Tricliinse  are  found  with  great  con- 
stancy in  certain  groups  of  muscles.     Among  these  are  especially 
^he  diaphragm,  the  intercostal  muscles,  those  of  the  vocal  bands, 
the    neck,  the   eyes,  and   those  of  mastication.     On   the   other 
liaud,  the  myocardium  is  almost  unexceptional ly  exempt   from 
invasion.      In  the  muscles  of  the  extremities  the  trichinse  are 
:found  in  greatest  number  in  the  vicinity  of  the  tendons.      In  the 
muscles   the  young   trichina   induce   especially  parenchymatous 
miyositis.     In  those   situations  in  which  trichinae  are   contained 
^vithin  a  muscular  fiber  this  swells,  and  its  protoplasm  acquires 
^  glistening  appearance  free  from  transverse  striation.     At  the 
eanie  time   proliferation   of  the   sarcolenima7nuclei    takes  place. 
"V^acuolation,  waxy  degeneration,  and  granular  disintegration  of 
"the  muscle-fibers  occur.     Further,  inflammatory  hyperplasia  and 
<;ell-multiplication  take  place  in  the  interstitial  connective  tissue. 
After  a  time  the  trichinae,  at  first  extended,  become  rolled  up 
spirally,  and  surrounded    by  a   lemon-shaped   vapmde  (Fig.  50). 
X<ater,  calcification  of  the  capsuh?  takes  place.  ^  Within  their  cap- 
sule trichinse  have  at  times  persisted  throughout  a  life  of  several 
<lecades.     Occasionally,  however,  the  process  of  calcification  in- 
volves the  trichinse  themselves,  and  they  may  as  a  result  become 
<lisintegrated  into  several  calcified  segments.     Whether  trichinae 
in    muscles  possess  vitality  or  not  may  be  recognized  from  the 
fact  that  on  microscopic  examination  of  teased  ]>re]>arations  of 
trichinous  muscle   living   trichina*  are  motile  if  the   preparation 
be  placed  upon  a  warm  stage.     Not  ran^ly  several  trichina)  may 
he  lound  within  a  single  muscle-fiber.    Two  trichinje,  rarely  more, 
may  also  be  enclosed   within  a  common  capsule.     Trichinie  may 
be  discernible  in  the  muscles  even  with  the  unaided  eye,  for  the 
capsules   appear  as   small,    light-yellow    points.      At    times   the 
muscles  are  fairly  crowded  with  such  yellow  points.     Naturally, 
confirmation  with  the  microscope  should   be  made,  and   for  this 
purpose  a  magnification  of  50  is  cjnite  sufficient.     I   have  repeat- 
edly found  at  autopsy  old  muscle-triehinse  accidentally  and  as  a 
secondary  phenomenon  in  human  beings.     When  individuals  die 
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as  the  result  of  trichiuiasis  they  frequently  present  edema  of  th* 
eyelids  and  of  tbe  extaremitieB.  Ol^n  the  miuclra  <tf  mastiutian 
are  unuauiilly  well  defined  beneath  the  skin  of  the  face  ID  cOQse- 

auence  of  marked  contraction,  and  the  etbow-jointB  are  greatly 
exed.  The  face  appears  deeply  sunken.  The  voluntary  mnsclea 
are  thiukenod  and  turbid,  ana  exhibit  here  and  there  extravasa- 
tions of  blood.  Such  extravasations  may  be  present  also  m  the 
myocardium.  The  spleen  presents  the  appearance  coniinon  to 
infectious  diseases,  and  is  large  and  sufl  in  consistency.  The  liver 
and  the  kidneys  appear  swollen  and  cloudy,  and  also  fatty.  The 
mucous  membrane  of  the  stomach,  and  especially  of  the  smaU 
intestine,  exhibits  inflammatory  swelling  and  often  extravasations 
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sensitive  to  the  slightest  touch,  and  feel  tense  and  doughy.     In 
consequence  of  involvement  of  the  muscles  of  the  vocal  bands 
hoarseness  results ;  the  eyes  arc  painful  on  movement,  and  this 
becomes  difficult;  breathing  becomes  embarrassed  and  painful; 
and  also  in  the  extremities  stiffness  and  intolerable  pain  appear 
on  any  attempt  at  movement.     In  many  instances  muscular  con- 
tractures and  fixed  positions  of  the  extremities  develop.     Flexion 
at  an  acute  angle  takes  place  at  the  elbow-joints,  ancf  also  in  the 
hip-joints  and  the  knee-joints ;  the  masseters  are  contracted  with 
board-like  hardness,  and  lock-jaw  or  trismus  results.     I  have  also 
observed  stifliiess  in  the  muscles  of  the  neck  and  the  back,  so  that 
distinct  opisthotonos  developed,  the  vertebral  column  being  greatly 
curved  forward,  and  the  patient  resting  only  with  the  occiput  and 
the  sacrum  upon  the  bed.     To  the  distressing  pains  in  the  muscles 
there  are  thus  superadded  stiffness  and  immobility  of  the  entire 
body,  and  the  patient  requires  assistance  for  all  movement.     The 
occurrence  of  edema  of  the  skin  is,  further,  noteworthy.     This  is 
noticeable  especially  in  the  eyelids,  but  also  in  the  extremities. 
Xt.s  cause  is  not  definitely  known.     Symptoms  of  general  infection 
further  play  an  important  part  in  the  clinical  picture  of  trichini- 
Hsis.     These  may  perhaps  be  dependent  upon  the  activity  of  toxic 
substances  excreted  by  the  trichina?,  but  perha|>s  they  may  be  due 
"to   the  absorption  of  products  of  abnormal  metabolism  developed 
in    consequence  of  the    extensive  inflamniation   of  the   muscles. 
Tricliiniasis  is,  as  a  rule,  attended  w  itli  fever,  and  the  temper- 
ature may  reach  39°  C.  (102.2°  F.),  40<^  C.  (104°  F.),  and  even 
more.     The  temperature  does  not  pursue  a  definite  course,  and 
ixTiods  of  continued    and   remittent   fever   alternate    with    each 
other.     Often  the  fever  extends  over  several   weeks.     In  corre- 
5=ipondence  with    the   elevation   of    bodily  temperature    thirst    is 
increased,  while  the  appetite  suffers.     Triehinous  patients  almost 
c*onstantly  suffer  from  copious  sweating.     The  face  and  the  trunk 
5irc   usually  covered  with  large  drops  of  sw-eat,  and  often  the  skin 
in  the  portions  of  the  body  covered  l)y  clothing  is  raised  by  stag- 
Yiant  sweat  into  innumerable,  small,  transparent,  dewdrop-like  vesi- 
cles— sudamina  or  miliaria.     Frecjuently  the  patient  complains  of 
T)ersistent  sleeplessness — agrypnia.     The  abdomen  is  often  greatly 
^listended.      The    spleen    can    be    demonstrated    to    \m    enlarged 
V)y    percussion,  and    frequently    also   by    ])al|)ation.     The  coated 
tx>ngue   and    the  persistent  diarrhea,  in  conjunction  with  a  |)or- 
tion  of  the  symptoms  described,  often  excite  suspicion  of  ty])hoid 
fever,  a  suspicion  that  can  n^idily  be  removed  by  showing  that 
the  blood-serum  of  the  triehinous  patient  fails  to  cause  chunping 
and  loss   of  motility  of  typhoid-bacilli.      The  urine  is   usually 
passed  in  small  amounts,  although   later  polyuria  may  develop. 
Albuminuria  is  an  uncommon  sym{)tom,  and  is  usually  of  febrile 
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[Trichiniasis  is  attended  with  a  marked  increase  in  the  number  of  white 
blood-corpuscles,  and  it  is  characteristic  that  the  augmentation  inTolTes 
particularly  the  eosinophile  cells. — A.  A.  E.] 

Trichiniasis  generally  pursues  a  aubdcuie  or  a  chronic  course. 
Frequently  the  strength  grows  progressively  less,  pronounced 
marantic  edema  sets  in,  and  the  patients  die  from  exhaustion 
after  weeks  of  misery.  Occasionally  death  takes  place  from 
pneumonia  amid  manifestations  of  progressive  respiratory  dis- 
turbance. Among  the  compliccUiorus  septic  manifestations  are 
especially  to  be  named,  as,  for  instance,  furunculosis  and  suppu- 
rative parotiditis.  Should  recovery  from  the  disease  take  place, 
muscular  and  articular  pains  and  stiffness,  at  times  muscular  in- 
duration and  great  irritability  of  the  abdomen  and  the  intestine, 
frequently  persist  for  a  long  time. 

Diagliosis. — The  recognition  of  trichiniasis  is  easy  and  cer- 
tain if  small  bits  of  muscle  are  excised  and  examined  microscopi- 
cally for  trichinae.  The  biceps  of  the  arm  is  the  muscle  best  suited 
for  this  purpose,  as  it  contains  trichina*  with  great  constancy.  It 
may  also  be  important  to  examine  the  stools  for  trichinae.  Inquiry 
should  further  be  made  to  determine  whether  any  of  the  meat 
partaken  of  can  still  be  secured,  and  this  also  should  be  examined 
for  trichiiue.  It  is  always  suspicious  w'hen  a  number  of  persons 
who  have  taken  part  in  the  same  meal,  or  have  obtained  their 
supply  of  meat  from  tlie  same  butcher-shop,  are  attacked  with 
the  symptoms  described.  Formerly  trichiniasis  was  most  com- 
monly mistaken  for  typhoid  fever,  or  for  obstinate  and  serious 
varieties  of  muscular  or  articular  rheumatism.  A  similar  clinical 
picture  is  })resented  by  acute  polymyositis^  but  this  disorder  occurs 
independently,  apart  from  the  ingestion  of  meat,  and  only  in  iso- 
lated instances. 

Prognosis. — The  prognosis  of  trichiniasis  is  exceedingly 
grave,  as  no  remedy  is  known  that  is  capable  of  preventing  the 
nn'gration  of  young  trichina?  from  the  intestine  into  tne  muscles  and 
of  destroying  trieliina?  present  in  the  muscles.  In  some  epidemics 
of  trichiniasis  death  occurred  in  one-third  of  those  attacked.* 

Treatment. — If  a  number  of  persons  have  partaken  of  tri- 
chinous  meat  from  the  same  animal,  experience  nas  shown  that 
the  severity  of  the  disease  mav  be  most  variable.  This  will 
depend,  in  the  first  place,  upon  the  fact  whether  one  person  has 
eaten  more  and  anotlier  less  of  the  meat,  whether  alcohol  was 
used  at  the  meal,  and  whether  this  was  possibly  followed  by  vom- 
iting and  diarrhea.  Under  favorable  conditions  trichiniasis  may 
not  develop  in  one*  or  another  of  those  who  have  partaken  of 
infected  meat.  It  is  rare  for  persons  to  obser\'e  soon  after  inges- 
tion that  th(»  meat  partaken  of  was  trichinous.  Under  such  cir- 
cumstances the  eontents  of  the  stomach  should  be  at  once  removed 

^  The  mortality  among  large  numlH'rs  of  cases  is  about  5  per  cent. — A.  A.  E. 
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by  ixrigation,  and  the  intestinal  contents  evacuated  as  rapidly  as 
possible  by  means  of  castor-oil  (30.0 — 1  fliiidounce).  In  addition 
the  administration  of  glycerin  internally  has  also  been  recom- 
mended (15  c.c. — 1  tablespoouful — ever)'  hour),  as  trichinse  die 
rapidly  in  this  substance.  When  trichiniasis  has  fully  developed, 
only  symptomatic  treatment  is  available.  Severe  pains  can  be 
relieved  by  hot  baths  (from  28^  R.— 95°  F.— to  30°  R.— 99.5°  F.), 
and  siihcnhnieous  injections  of  morphin.  The  diet  should  be  light 
vet  nutritious.  Profuse  sweating  is  best  relieved  by  means  of 
<jiropin  sulphate  (0.0005 — j^-  grain — once  or  twice  daily), 
AVithin  the  first  eight  days  an  effort  should  be  made  to  expel 
dny  trichinse  possibly  present  in  the  intestine,  a??,  for  instance,  by : 

B  Santonin,  0.05  (J  grain) ; 

Mercurous  chlorid, 

Jalap, 

Sugar,  each,  0.5    (7J  grain»). — M. 

Make  5  such  powders. 
Dose:  1  powder  twice  daily. 

Great  importance  is  to  be  attached  to  the  prophylaxis.  As  has 
¥>een  indicated  in  the  consideration  of  the  etiology,  this  includes 
cleanliness  in  the  pig-pens,  caution  in  the  feeding  of  ho*:^  with  the 
meat  of  slanghtered  animals,  thorough  meat-inspection,  the  destruc- 
t,ion  of  trichinous  meat,  and  the  avoidance  of  uncooked  or  insuffi- 
^riently  cooked  pork.  Pickling  and  smoking  of  pork  are  not 
^^pable  of  removing  with  certiiinty  all  danger  of  infection. 

ANKYLOSTOMUM    DUODENALK.' 

Ktiology. — Until   within   a   few  years  it  was  believed  that 

o,nkylostomi(isis  occurred  only  in  the  Orient  and  in  Italy.     In  the 

course  of  construction  of  the  St.  Gotthard  tunnel  it  developed  that 

the  di.sease  was  introduced  into  Switzerland  by  Italian  laborers. 

Foci  of  the  disease  were  tlien  observed  in  certain  mines  of  France, 

Sardinia,  Belgium,  and  Hungary,  and  in  recent  years  the  disorder 

has  been  encountered    in   brick-yards  at  Bonn,  Cologne,  Wiirz- 

biirg,  and  Berlin.     As  the  most  prominent  symptoms  consist  in 

progressive  anemia,  tiie  disease  has  been  given  the  designations 

tunnel-^n^mia,  minei*s^  anemia^  brickmakerH^  (inanin,  in  a(HM)rdance 

with  the  conditions  under  which  it  occurs.     In  Egypt,  where  the 

disease  has  b^en  known  for  some  time,  it  has  been  named  tropical 

chlorosis.    It  has  been  r(»peatedly  demonstrated  with  certainty  that 

the  disease  is  spread  by  foreign  wandering  laborers,  who  come  from 

localities  in  which  ankylostomum  occurs,  and  where  they  have 

themselves  contracted  ankylostomiasis.     The  dauirer  of  infection 

becomes  the  greater  the  more  intimately  the  sick  and  the  well 

live  together  and  the  less  the  degree  of  ('are  observc^l  in  the  disptn 

sition  of  the  fecal  disiiharges  in  secure  and  clostul  reeeplacles,  in 
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order  to  prevent  their  entrance  into  the  water  used  for  drinking 
and  other  duniegtic  purposes.  Infection  usually  takes  place  through 
water  polluted  with  fecal  matter  containing  ankylostoraum-ova,  or 
througli  particles  of  earth  containing  larvfe  of  ankylostomum  and 
adhering  U)  the  fingers,  and  which  may  be  readily  swallowed  when 
food  is  ingested. 

Anatomic  Alterations. — The  Ankylostomum  duodenale  is 
a  small  cylindrical  worm  (Fig.  51);  the  females,  of  which  there 
may  be  more  tlian  twice  as  many  as  of  the  males,  are  longer  (up 
to  18  mm.)  than  the  mules  (from  6  to  10  mm.).  The  number 
of  the  parasites  in  the  intestine  may  vary  between  15  and  3000. 
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The  eggs  of  ankylostomum  arc  found  in  the  stools  in  almost 
uniform  distribution,  and  they  may  be  readily  recognized  on 
microscopic  examination.  They  are  of  oval  shape,  and  possess 
a  bright  shell  nml  granular  contents,  which  are  usually  in  a 
state  of  fission  (Fig.  52).  Ankylostoma  are  found  much  more 
constantly  in  the  jijuniim  and  the  ileum  than  in  the  duodenum. 
They  attach  tlicniselvcs  by  suction  to  the  intestinal  mucous  mem- 
brane by  mciins  of  their  mouth,  which  is  armed  with  six  chitinous 
teeth,  and  lluis  extract  blood  from  their  host.  The  females  appear 
to  be  especially  bl<K  id  thirsty,  and  they  suck  much  more  blood 
than  is  ne<'Pi*sary  for  their  existence.  They  therefore  present  a 
brownish  apiiearance,  dependent  upon  the  blood  collected  within 
their  ho<Iy.  On  |»ost-mortem  examination  ankylostoma  are  found 
free  in  the  intestinal  contents  or  firmly  attacheil  to  the  intestinal 
mwoiiK  inaiibra lie.  In  ihe  latter  event  they  are  often  engaged  in 
ndliiig  niovctnents.  The  intestinal  mucous  membrane  exhibits  in 
pla<'es  re<.Tiit  as  well  as  older  oxtravasations  of  blood  and  hemor- 
Hiagic  siiH'iisions  that  corres]>ond  to  the  points  of  attachment  of 
the  jxii-.isitcs.  In  ad'lilion,  all  of  the  viscera  are  conspicuous  for 
their  excecdint;  anemia  and  pallor.  In  exmsequence  hemorrhage 
has  taken  plucc  in  various  situations.  These  are  found  with  espe- 
cial frequency  iiiion  tlic  inner  aspect  of  the  cerebral  dura  mater, 
where  they  arc  often  converted  into  pachvmeningitic  membrane. 
Anemic  fatty  degeneration  also  generally  <ievelop3,  particularly  in 
the  myocanlium,  the  cells  of  the  liver,  and  the  epitnelial  cells  of 
the  convoluted  iiriniferous  tubules.    The  bone-mairow  appears  defi- 
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cient  in  fat,  and  at  times  contains  nucleated  red  blood-corpuscles  in 
unusual  number. 

Symptoms* — The  symptoms  of  ankylostomiasis   consist   in 
gradually  progressive  anemia  and  its  consequences,  and  are  depen- 
lent  upon  abstraction  of  blood  by  the  parasites.     Whether,  in 
siddition,   toxic   influences   are   also  operative  has  not  yet  been 
demonstrated.      On   the   average   anemic   manifestations  appear 
^vithin  five  or  six  weeks  after  infection  has  taken  place.     The 
patients   acquire  a  pallid  appearance,  which  may  attain  such  a 
luarked  degree  as  to  create  a  cadaveric  aspect.     Exami^nation  of 
the  blood  discloses  the  fact  that  the  number  of  red  corpuscles  may 
\Hi  diminished  to  one-fifth  of  the  normal,  and  that  also  the  hemo- 
globin-percentage is  diminished  correspondingly.      At  tlie  same 
"time  the  red  blood-corpuscles  are  charact^'rized  by  their  variability 
in   shape — poikilocytosis.     They  also  vary  greatly  in   size,  and 
SLSSume  the  appearance  of  a  pear,  a  club,  a  figure  of  eight,  and  the 
like.     At  times  nucleated   red  blood-corpuscles  also  are  found. 
The  greater  the  degree  of  anemia  the  more  markedly  do  the  ftmc- 
"tions  of  the  body  become  impaired.     The  patient  tires  readily  from 
work,  suffers  from  dyspnea  and  palpitation  of  the  heart,  and  is 
attacked  by  sweats.     Finallv,  the  weakness  becomes  so  excessive 
that  the  patients  are  compt^lled  to  remain   in  bed  constantly  be- 
cause vertigo,  tinnitus  aurium,  confusion  of  vision,  and  syncope 
may  occur  in  the  erect  jK)sture, — all  signs  of  increasing  cerebral 
anemia  on  assumption  of  the  erect  posture.     The  heart  appears 
enlarged  toward  the  right  (anemic  dilatation  of  the  less  resistant, 
because  thin-walled,  right  ventricle),  and  over  it  anemic  systolic 
murmurs  may  be  audible.     Over  the  bull)  of  the  internal  jugular 
vein  a  loud  venous  hum  or  "nun's  murmur,"  sometimes  palpable 
a.s  a  thrill,  mav  be  detected.     A  cardiac-systolic  arterial  sound  is 
audible  over  the  large  peripheral  arteries  (brachial,  radial).     Not 
rarely  cutaneous  edema  develops,  because  the  l)lood-vessels,  whose 
nutrition  has  been  impaired,  are  excessively   permeable  to   the 
blood-plasma.      Accumulations  of   fluid   (transudates)   may  take 
-place  also  in  the  serous  cavities  (pleura,  pericardium,  peritoneum, 
meningeal  spaces).     Nutritive  disturbances  in  the  blood-vessels 
give  rise  also  to  the  occurrence  of  hemorrhages,  whicih  may  take 
place  into  the  external  integument,  the  mucous  membranes,  and 
in  isolated  instances  also  the  retina,  and  under  circumstances  may 
increase  the  anemia  to  a  considerable  dc^gree. 

The  appetite  is,  as  a  rule,  impaired,  while  thirst  is  greatly  in- 
creased. At  times  there  may  l)e  paradoxic  appetite — allotriophagy 
— for  inedible  and  indigestible  substances,  as,  for  instance,  earth 
(geophagy).  The  stools  may  then  eontiiin  also  sandy  and  earthy 
constituents.  At  times  they  contain  blood.  The  oeeurrene(»  of* 
ankylostomura-ova  is  imj)ortant,  while  Jinkylostonia  themselves 
are  but  rarely  encountered.     Usually  the  stools  contain  a  large 
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number  of  Charcot-Neumann  crystals  (p.  116,  Fig.  20).  The 
bowels  are  at  times  constipated,  at  times  loose.  Frequently  there 
is  complaint  of  a  sense  of  pressure,  of  fulness,  and  oi  pain  in  the 
abdomen,  which  is  distended  from  meteorism.  The  urine  is  usu- 
ally passed  in  large  amounts,  and  contains  a  good  deal  of  indican. 
The  temperature  of  the  body  is  often  subnormal,  although  febrile 
movement  may  occur  for  periods  of  greater  or  lesser  duration 
(anemic  fever).  Should  no  attempt  be  made  to  expel  the  para- 
sites, or  should  this  be  successful  only  after  the  anemia  has 
become  excessive,  the  patients  may  die  like  the  victims  of  hemor- 
rhage. The  l)odily  weakness  becomes  excessive  and  conscious- 
ness obscured,  and  finally  death  takes  place.  The  disorder  is 
usually  chronic  in  course.  Improvements  and  exacerbations  take 
place,  the  former  after  expulsive  treatment,  and  the  latter  when 
the  results  of  treatment  are  not  entirely  successful. 

Diagnosis. — Ankylostomum-anemia  resembles  perfectly  pro- 
gressive pernicious  anemia,  and  a  differentiation  can  be  made  only 
from  the  fact  that  in  cases  of  pernicious  anemia  tlie  stools  are  free 
from  ankylostonia  and  ankylostoma-ova.  The  latter  circumstance 
likewise  disting-nishes  ankvlostomiasis  from  all  other  anemic 
states — in  old  persons,  for  instance,  from  carcinomatous  cachexia. 
A  positive  oi)inion  as  to  the  absence  of  parasites  and  ova  from  the 
stools  will  naturally  be  possible  only  if  the  intestinal  discharges 
remain  unelianged  after  the  administration  of  extract  of  filix  mas. 

Prognosis. — The  prognosis  of  ankylostomiasis  is  serious, 
because  some  ])atients  are  already  in  such  an  anemic  and  ex- 
hausted state  when  they  first  come  under  medical  observation 
that  deatli  soon  occurs  in  spite  of  expulsive  treatment.  The 
likelihood  of  recoverv  is  further  not  rarely  lessened  bv  the  fact 
that  occasionally  the  patient  declines  thorough  treatment  because 
he  does  not  have  time  to  give  up  his  work  and  submit  to  proper 
treatment  in  a  hospital  for  a  sufficiently  long  period.  In  cases  in 
which  the  instructions  of  the  physician  will  be  followed  and  pro- 
fessional aid  is  not  sought  too  late,  recovery  can  be  promised. 

Treatment. — Extract  of  filix  mas  has  proved  the  most  cer- 
tain remedy  for  ankylostomiasis,  but  it  must  be  given  in  large 
doses  (from  10.0 — 2\  fluidrams — to  20.0 — 5  fluidrams).  The  pre- 
paration for  t;ii)eworm  mentioned  on  p.  300  may  also  be  employed. 
Fr(»qnently  ankylostoma  remain  in  the  intestine,  and  the  males 
especially  appear,  by  reason  of  their  small  size,  to  be  able  to  con- 
ceal themselves  readily  l)eliin(l  folds  of  the  intestinal  mucous  mem- 
brane, and  thus  to  escape  the  action  of  the  remedy.  For  this 
reason  the  stools  must  a^ain  be  examined  for  ankylostoma-ova  a 
short  time  after  the  treatment,  and  if  eggs  be  found  present  the 
expulsive  treatment  should  be  repeated.  The  anemic  conditions 
induced  as  a  result  of  ankylostomiasis  should  be  corrected  by 
means  of  nutritious  food,  arsenic,  and  mild  preparations  of  iron. 
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The  prophylaxis  is  important.  This  consists  in  excluding  the  car- 
rier of  ankylostonia  from  work-places,  enjoining  the  laborers  to 
eat  only  with  carefully  cleansed  hands, 
and  exercising  care  to  secure  perfect 
•closure  of  water-closets  and  of  water- 
<x>nduits. 


AND 
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ANGUILLULA      INTESTINALI8 

GUILLULA    8TERCORALIS. 

Anguillula  intestinalis  and  Anguillula 
^tercoralis  have  been  found  in  the  stools 
in  some  cases  of  tropical  diarrhea,  espe- 
-cially    Cochin-China    diarrhea,   although 
they  have  been  found  also  in  tlie  laborers 
on  the  St.  Gotthard  tunnel  in  ('onjunction 
with  the  Ankvlostorauni  (hiodenale.     In 
4ill  probability  these  are  not  two  different 
varieties  of  worm,    but   the    Auj^uilhila 
^tercoralis  represents  an  earlier  stii^e  in 
the  development  of  the  Anguillula  intes- 
tinalis.    The  latter  occurs  especially   in 
the  small   intestine,  and  the  Anguillula 
stercoralis  throughout  the  entire  large  in- 
testine.    On  microscopic  examination  the 
Anguillula  intestinalis  is  found  to  be  a 
circular  worm,  with  a  conical  caudal  ex- 
tremity, within  whose  interior  the  diges- 
tive tube  with  two  enlargements  can  be 
seen  (Fig.  53).     Thymol  (1 .0 — 1 5  grains — 
every   hour)  especially  has  been    recom- 
mended   for  the  expulsion  of  the  para- 
sites. 


Fig.  53.— Anjniillula  intestl- 
magnitied    100    times 
(aaer  Seifert). 


nalis 


The  larvae  of  flies  have  in  a  number  of 
instances  been  found  in  the  stools,  having  been 
swallowed  with  food.    The  patients  have  com- 
plained of  pain  in  the  abdomen,  and  have  at  times  suffered  from  obstinate 
diarrhea. 


VI.   DISEASES  OF  THE   LIVER. 


JAUNDICE  (ICTERUS). 

Btiology. — Jaundice  is  an  exceedingly  common  symptom  of 
disease  of  the  liver  and  biliary  passajj^cs.  Anion^^  diseases  of  the 
liver  fatty  liver  and  amyloid  liver  alone  are  unattended  with  jaun- 

*  Stronjjyloide'i  intestinalis. 
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dice  in  the  absence  of  complications.  Jaundice  occurs  most  com- 
monly in  consequence  of  obstructdon  of  the  biliary  passages,  whether 
this  involves  the  larger  ducts  or  those  within  the  liver.  The  cases 
are  much  less  common  in  which  in  the  presence  of  thrombosis  of 
the  portal  vein  the  blood-pressure  in  the  intrahepatic  branches  of 
this  vessel  becomes  so  slow  tliat,  contrary  to  the  rule,  the  bile 
secreted  by  the  liver-cells  passes  over,  not  into  the  biliary  capilla- 
ries, but  into  the  branches  of  the  portal  vein.  In  rare  instances 
the  bile  stagnates  in  the  intrahepatic  biliary  passages  because  the 
movements  of  the  right  half  of  the  diaphragm  are  interfered  with, 
and,  as  a  result,  the  inspiratory  pressure  of  the  diaphragm  upon 
the  liver  and  the  mechanical  propulsion  of  the  secreted  bile  toward 
the  intestine  are  removed.  For  this  reason  jaundice  is  sometimes 
observed  in  association  with  right-sided  diaphragmatic  pleurisy. 
Occasionally  the  biliary  passages  become  so  greatly  distended  with 
bile  that  they  are  incapable  of  conveying  all  of  this  secretion  to 
the  intestine,  and  a  portion  thereof  passes  over  into  the  blood- 
vessels and  lymphatics.  This  condition  has  been  described  as 
jaundice  due  to  polychoUa  or  pieiochroniia.  Such  conditions  arise 
especially  after  the  ingestion  of  certain  poisons  that  cause  dissolu- 
tion of  the  red  blood-coq)uscles.  The  hemoglobin  set  free  in  the 
blood-current  is  acted  upon  by  the  liver-cells,  and  converted  into 
biliary  coloring-matter,  and  pleiochromia  results. 

Under  all  of  the  conditions  thus  far  mentioned  the  jaundice  re- 
sults from  mechanical,  hypostatic,  or  resoi'ptwe  influences.  In  recent 
years  attention  has  been  directed  to  another  variety  of  jaundice, 
which  has  been  designated  diffusive  or  acatectic.  Under  normal 
conditions  it  is  the  function  of  the  liver-cells  not  only  to  produce 
bile  from  blood  colorin<r-mattcr,  but  also  to  convey  the  bile  into 
the  biliary  passages.  Under  morbid  conditions  the  latter  property 
may  l)e  lost,  so  that  the  bile  produced  by  the  liver-cells  is  not 
discharged  into  the  biliary  passages,  but  into  the  lymphatics  and 
the  blood-vessels.  It  has  been  assumed  that  such  a  diffusion- 
icterus  may  develop  in  eonsecjuenceof  theaction  of  poisons,  ptoma  ins, 
and  toxins.  The  theory  of  diffusion-icterus,  however,  still  requires 
more  convincing  evidence,  and  it  appears  premature  to  attempt 
to  explain  almost  all  varieties  of  icterus  as  due  to  diffusion. 

Among  all  of  the  varieties  of  jaundice  thus  far  mentioned  that 
is  the  most  eoninion  which  develops  in  consequence  of  obstruction 
of  the  biliary  passages,  and  which  has  long  been  known  as  hepa- 
togenous, mechanical,  resorptrve,  or  hypoHtatic  icienis.  Obstrtiction 
of  the  larc/er  hi/iari/  passages  occurs  with  especial  frequency  in  con- 
nection with  gastro-intestinal  catarrh,  either  from  constriction  or 
occlusion  of  the  nunith  of  the  choledoch  duct  in  consequence  of 
swelling  of  the  duodenal  niueons  membrane,  or  from  the  entrance 
of  a  plug  of  mucus  from  the  inflamed  mucous  membrane  into  the 
choledoch  duct,  or,  finally,  the  mucous  membrane  of  the  choledoch 
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duct  has  become  involved  in  the  inflammation  of  the  intestinal 
mucous  membrane,  and  the  inflammatory  swelling  of  the  mucous 
membrane  of  the  duct  has  given  rise  to  obstruction  of  its  lumen. 
The  jaundice  resulting  from  gas tro-in test inal  catarrli  is  designated 
€M3tarrhal  or  gaatroduodenal.     Not  rarely  the  biliary  passages  are 
obstructed  by  foreign  bodies.     Most  commonly  these  consist  of 
ffcdl-doneSy  and  only  exceptionally  of  distomata  or  spool-worms, 
-which  have  migrated  from  the  duodenum  into  the  choledoch  duct, 
or  fruit-kernels  and  foreign  bodies  from  the  food.     Cicatricial  and 
carcinomatous  obstructions  of  the  biliart/  passages  are  not  common. 
The  former  usually  result  from  gall-stones  that  have  injured  the 
jnucous  membrane  of  the  biliary  passages  in  their  progress.     At 
limes  the  larger  biliary  passages  are  obstructed  by  pressure  from 
without.     The  most  common  causes  of  this  condition  are  tumors 
of  the  stomach,  the  intestine,  the  pancreas,  the  kidneys,  wander- 
ing kidney,  peritoneal  exudates,  bands,  aneurysms  of  the  hepatic 
artery,  enlargement  of  the  uterus  or  ovaries.     Enlargement  of  the 
portal  lymphatic  glands  may  also  be  mentioned  as  a  cause  of 
obstruction  of  the  biliary  passages.     Obstruction   of  the   intra- 
hepatic biliary  passages  and   the  resulting  jaundice  are,  as  has 
l>een  mentioned,  frequent  symptoms  of  the  most  varied  diseases  of 
4he  liver. 

It  was  formerly  assumed  that  jaumlice  mir^ht  bo  panihific  or  i^pasfic,  the 
former  depending  upon  paralysis,  the  latter  upon  spasm  of  the  biliary  pas- 
sag:e8,  andf  upon  the  secondary  biliary  stasis.  This  view  is  unfounded  and 
improbable. 

Opinions  are  divided  as  to  the  causes  of  toxic  jaundice^  and 
probably  various  disturbances  arc  o|)('rativ(;  in  this  connection. 
Thus,  in  Ciises  of  jaundice  due  to  phosphorus-poisoning  catarrh  of 
the  smallest  biliary  paj?sages  in  the  liver  has  been  found.  Other 
poisons  (ether,  chloroform,  hydrogen  arsenid)  are  destructive  of 
the  red  blood-corpuscles,  and  give  rise  to  jaundice  in  consecjutiuce 
of  polycholia  or  pleioehromia.  Diflusiou-icterus  appears  to  develop 
especially  in  consequence  of  the  a<;tiou  iif  bartrritf/  poisons — toxins. 
Jaundice  is  observed  not  at  all  rarely  in  the  course  of  certain  in- 
fectious diseases  (typhoid  fever,  sej>ticopyeniia,  diphtheria,  relaps- 
ing fever,  pneumonia,  etc.),  although  other  accidental  influences, 
as,  for  instance,  ga.stro-in  test  inal  catarrh,  may  give  rise  to  jaundice 
under  such  conditions,  and  this  possibility  must  be  carefully  con- 
sidered in  the  individual  case. 

Symptoms. — The  most  conspicuous  symptom  of  jaundice  is 
the  yellowish  discoloration  of  the  skin,  the  urine,  and  the  mucous 
membranes.  This  results  from  the  ])resence  of  biliary  coloring- 
matter  in  the  blood.  In  part  the  blood  takes  up  the  biliary  color- 
ing-matter directly  fn)m  the  liver,  l)ut  in  the  presence  of  biliary 
stasis  the  lymphatic  vessels  j)lay  by  far  the  more  important  part 
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ill  the  absorption  of  bile,  which  in  turn  they  convey  to  the  blood.  I 
Cidaneous  jaumUce  is  charactcrizetl  by  a  yellowish  discolorntion  ■ 
of  the  akin,  the  intensity  of  which  varies  with  the  amoaat  of  m 
biliary  coloring-matter  circulating  in  the  blooti  from  a  light  sul-fl 
phiir-yeliow  to  a  coppery-brown  or  yellnwish^mv.      In  the  latt«ra 
event  tlie  designation  meliuficterujt  has  been  emplovetl.     The  yel-  1 
lowish  discoloration  becomes  first  apparent  in  places  where  the 
skin  is  thin  and  well  supplied  with  vessels,  therefore  earliest  io 
the  face,  and  here  especially  in  the  temjKiral  region,  iiijon  the  fore- 
head, on  the  nasolabial  folds,  and  ni>on  the  chin.     UiM)n  the  fore-  j 
arms  and  the  legs  the  yellowLsh  disi'nl oration  of  the  skin  la  on«D  ■ 
lesM  pronounced  because  the  epidermis  ta  thick  and  in  laborers  tsJ 
browu  from  exposure  to  the  rays  of  the  snn.     While  at  the  outsefea 
cutaneous  jaundice  is  dependent  solely  upon  the  yellowish  di»-fl 
coloration  of  the  blood-plasma   by   the   biliary  color! ng-matter^'I 
subsequently  the  cells  of  the  epidermis  become  saturate*!   witb^ 
biliarj-  coloring-matter,  which  crystallines  in  the  form  of  brownish 
gnuiules  in  the  epithelial  cells.     This  fact  explains  the  darker 
color  of  the  ^kin  when  jaundice  ha.'i  existed  for  some  time,  as  well 
US  the  experience  that  cutaneou:^  jaundice  may  persist  much  longer  _ 
than  the  remaining  manifestations  of  jaundice,  for  it  disappear! 
only  when  the  epidermic  cells  discolored  by  the  biliary  coforingi 
matter  are  desquamated. 

Iderue    of  the.  mucous   mrmhranen  is  most  readily  rec<^iz 
in   the   conjnnctivie.     The   sclene   appear   more   or   lees  deej^^l 
yellow,  instead  of  white.     Usually  this  icterus  of  the  eonJHiM»*fl 
tivie  is   an   early  manifestation  of  jaundice,  and  in  mild   caacva 
discoloration  of  the  skin  an<l  of  the  urine  may  be  absent,  aadl 
only  that  of  the  conjunctiva  be  present.      Upon  other  miicooflll 
membranes   (lips,   mouth,  and    pharsnx,  labia   and   vagina)  tlioj 
janndice  is  concealwl   by   the   red   color  of  the   mucous  mein>l 
brane;  but  if  pressure  be  exerted  and  the  blood-vessels  are  thiMa 
emptied  the  icteric  discoloration  of  the  mucous  membrane  becnmrs^ 
distinct.     In  the  buccal  cavity  when  the  mouth  is  widely  opened, 
two  hands  of  yellowish    mucous   membrane,  increa.sing   in   size 
prtstfriorly  in  the  course  of  the  middle  line  of  the  hard  palate, 
are  visible.     Itier'ie  arhie  is  discolonxl  brown,  bliirkish  brown,  at 
timrs  greenish  brown,  on  agitation  yields  a  yellowish  foam,  stains 
white  pa|ier,  linen,  and  other  materials  yellow,  and  on  stondine 
retains  iu  fiiam  for  an  unusually  long  time.     The  presence  of 
biiiapF'  coloring-matter  in  the  urine  may  be  bi-nt  demonstrated  by 
means  of  Gmelin's  or  Man^-bal's  test.     The  presence  of  biliarv 
arids  can  generally  be  demonstrated  also  by  mcann  of  Peltenkofcrs 
tvfit.     Tniie-casts  occur  constantly  in  the  nnne,  most   freqnentljr    i 
hyaline,  and   ofWn    stainetl   }\-!low   by   biliary   cn)nnng-matter.« 
^igbt  albuminuria    also   is   not   uncnmmun.      C)-lindniria  aad>l 
■UJoiniauria  resalt  from  the  interference  by  the  biliary  adds  ci>«A 
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culating  in  the  blood  with  the  activity  of  the  epithelial  cells  in  the 
convoluted  urinary  tubules. 

Gmelin's  test  for  biliary  coloring-inatter  is  performed  in  the  following 
manner :  A  test-tube  is  filled  one-third  with  nitric  acid  containin}^  some 
nitrous  acid,  and  from  another  test-tube  filled  with  urine  this  fluid  is  per- 
mitted to  flow  slowly  upon  the  nitric  acid,  mast  conveniently  by  holaing 
Xhe  two  tubes  obliquely  in  relation  with  each  other  at  their  mouths,  so  that 
Uhe  urine  overlies  the  acid  and  forms  a  layer  upon  it.  If  the  urine  contain 
l>ilirubin,  a  play  of  colors  takes  place  at  the  line  of  contact  with  the  nitric 
mcid,  and  from  below  upward  rings  of  yellow,  red,  blue,  and  green  will  be 
seen  to  develop  successively.  The  green  ring  alone  is  distinctive  of  biliary 
coloring-matter,  as  a  brownish  ring  occurs  also  when  the  urine  contains  con- 
siderable indican.  If  the  urine  contain  a  small  amount  of  bilirubin,  it  is 
Advisable  to  pass  the  urine  through  filter-paper,  in  order  to  concentrate  the 
bilirubin  thereon,  to  spread  the  filter  upon  a  porcelain  dish,  and  then  to 
Apply  a  glass  rod  that  has  been  dipped  in  impure  nitric  acid.  At  the  point 
of  contact  the  ring  of  color  mentioned  will  aj5pear,  the  red  being  innermost 
And  the  green  outermost. 

MarichaCs  test  for  bilinnj  coloring-matter  requires  even  less  skill  than 
Onielin's.  To  urine  with  which  a  test-tube  has  been  half  filled  several 
drops  of  tincture  of  iodin  are  added,  or,  still  better,  a  solution  of  iodin  and 
potassium  iodid — so-called  LugoPs  solution,  which  consists  of  pure  iodin,  0.5 
V  i  graJ"*) ;  potassium  iodid,  5.0  (75  grains) ;  and  water,  200  (6 J  fluidounces). 
TThe  presence  of  bilirubin  in  the  urine  is  disclosed  by  the  development  of  a 
^ras*8-green  or  an  emerald-green  color.  CTinclin's  and  Mar^chal's  testj*  are 
not  always  equally  distinct  with  the  same  urine,  and  it  is  possible  that  only 
one  or  the  other  may  yield  a  positive  reaction.  In  my  exi)erience  Mar^chal's 
test  fails  the  less  commonly. 

Pettenkofer' 8  test  for  biliary  acids  dei)ends  upon  the  fact  that  these  acids 
when  gently  heated  with  pure  suli)huric  acid  and  sugar  give  rise  to  a 
carmine  color.  As,  however,  it  would  be  dillicult  for  the  practising  physi- 
cian to  obtain  the  biliary  acids  in  pur*:*  form  from  the  urine,  Strassburger 
has  proposed  the  following  procedure,  which  in  my  experience  has  proved 
wholly  practicable:  A  bit  of  sugar  is  dissolved  in  the  urine,  and  then  a 
piece  of  white  filter-paper  is  di|>pfd  in  the  solution  and  permitted  to  dry. 
The  filter-paper  is  then  touched  with  a  glass  rod  carrying  a  drop  of  yiure, 
concentrated  sulphuric  acid.  If  the  urine  contain  biliary  acids,  a  carmine- 
red  color  appears  at  the  point  of  contact,  while,  otherwise,  a  blackish-brown 
color  at  once  appears  in  consequence  of  the  action  of  the  sulphuric  acid. 

A  number  of  other  symptoms  apjU'iir  in  tlio  clinical  picture  of 
jaundice,  but  they  are  rather  of  snhonlinatc  importance  in  com- 
parison with  the  yellowish  discoloration  of  the  skin,  the  mucous 
membranes,  and  the  urine.  Alterations  in  the  frequency  of  bowel- 
movement  and  in  the  stools  are  amon^  tlic  most  common.  If 
jaundice  be  the  result  of  biliary  stasis,  the  patient  usnally  suffers 
from  constipation,  for  if  no  bile  enters  the  bowel  the  stimulating 
effect  of  the  biliary  acids  u))()n  the  intestinal  nuiseulatnre  will  be 
wanting.  At  the  same  time  the  stools  consist  of  lar^re  nodular 
masses.  Usually  they  give  off  an  offensive,  putrid  odor,  because 
the  antiseptic  influence  of  the  bile  upon  th(»  intestinal  contents  has 
been  withdrawn.  The  color  of  the  stools  is  also  striking,  and, 
accordingly  as  the  flow  of  bile  to  the  intestine  is  restricted  or 
abolished,  it  varies  between  that  of  clay  and  that  of  ash.     At 
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times  the  stools  present  almost  a  silvery  luster.  This  is  due  to 
the  large  amount  of  fat  present,  and  this  in  turn  is  dependent  upon 
the  fact  that  the  biliary  acids  in  the  intestine  aid  in  the  absorption 
of  the  fat  in  the  food,  so  that  in  the  presence  of  biliary  stasis  and 
deficiency  of  bile  in  the  intestine  the  absorption  of  fat  is  dimin- 
ished. If  the  stools  be  stirred  in  water,  drops  of  fat  collect  upon 
the  surface  on  standing,  and  if  these  be  examined  microscopically 
innumerable  delicate  needles  of  sodic  or  magnesic  soaps  will  be 
found.  The  stools  retain  their  bilious  color  in  the  presence  of 
jaundice  if  the  obstruction  to  the  flow  of  bile  through  the  intes- 
tine is  not  complete,  or  if  the  icterus  be  of  pleiochromic  or  diffu- 
sive origin.  Jaundiced  persons  are  often  annoyed  by  distressing 
itching  of  the  skin — cutaneous  pruritus — the  existence  of  which  may 
disclose  itself  to  the  eve  bv  the  presence  of  scratch-marks  and 
crusts  upon  the  skin.  The  itching  frequently  occurs  at  night,  and 
deprives  the  patient  of  needed  sleep.  In  all  probability  it  depends 
upon  the  action  of  the  biliary  acids  circulating  in  the  blood  upon 
the  cutaneous  vasomotor  and  sensory  nerves,  as  some  patients 
maintain  with  positiveness  tiiat  the  sense  of  itching  has  been  pre- 
ceded by  a  sensiition  of  coldness  in  the  skin. 

Less  coiniiion  cutiineini.s  alterations  in  association  with  jaundice  are 

erytheinay  urticdria,  xanthelasma. 

Not  rarely  jaundice  is  attended  with  slowing  of  the  action  of  the 
heart  and  of  the  pulse — bradycardia  and  slow  pulse.  These  like- 
wise are  attributable  to  irritation  of  the  ganglion-cells  of  the  rayo- 
cardiuui  by  the  biliary  acids  circulating  in  the  blood.  The  pulse 
has  been  observed  to  be  as  low  as  21  beats  in  the  minute. 

Among  less  common  phenomena  are  disorders  of  vision,  as,  for  instance, 
yellow  vision — .vantliopsla — the  development  of  which  is  attributed  by  some 
to  nervous  influences,  while  others  explain  its  occurrence  by  infiltration  of 
the  optic  structures  of  the  eye  with  biliary  coloring-matter.  At  times 
hemeralopia  and  micfalopla  are  observed.  Besides  the  blood  and  the  urine, 
the  biliary  coloring-matter  may  appear  also  in  the  sweat  and  the  milk, 
although  it  is  not  found  in  the  saliva,  the  tears,  and  the  seminal  fluid. 

Jaundiced  patients  complain  frequently  of  anorexia,  a  bitter 
taste,  insomnia,  and  mental  irritability.  The  tongue  is  usually 
coated.  Tlie  (hrrafion  of  jaundice  varies  with  the  causes  present 
in  the  individual  case.  Chronic  jaundice  is  usually  attended  with 
])ro(rre.sj^ive  cmncidtion^  l)ecause  the  nutrition  is  impaired  and  inter- 
fered with.  Under  tlie  same  conditions  disHolution  of  the  blood 
may  occur,  so  that  more  or  less  extensive  and  numerous  hemor- 
rhao:es  may  take  place  into  the  skin  and  the  various  mucous 
membranes,  and  also  into  the  retina.  Occasionally  profound  jaun- 
dice is  atteudod  with  nervous  manifestations,  which  have  been 
designated  cholcmid.  T\w  patients  become  stupid  and  delirious^ 
throw  theiusches  restlessly  al)out  in  bed,  grind  their  teeth,  and  are 
seized  with  clonic  muscular  spasm  in  one  or  more  extremities  or 
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throughout  tlie  entire  body.    Ueatli  ftccurs  quite  frequently  under 
«ich  conditions.     The  cause  ol'  choleniia  was  formerly  thought  to 
be  an  iutoxication  of  Uit;  central  nervous  system  with  biliary  con- 
Btituentfi — according  to  nome  wnth  biliary  acids,  according  to  others 
with  cholesterin ;  but  at  present  the  tendency  is  to  adopt  the  view 
tbut  cbolemia  dejKtnds  ujMin  anlo-iiitoxhatiaii,  and  that  tlie  injurious 
substances  consist  in  putrefactive  alkaloids — ptomoins — which  are 
genemtul  in  the  intestine  in  consequence  of  the  deranged  digestion. 
Diag^nosiS. — The  recognition  of  jaundice  is  easy,  althniigli  tlie 
clinician  should  never  be  satisBed  with  a  diagnosis  of  jaundice, 
but  in  every  instance  he  should  deterniini^  the  causes  of  this  symp- 
tom.   Under  these  circuntstunces  considerable  difficulty  may  arise, 
vhich  can  be  overcome  only  l>y  a  careful  consideration  of  the 
cdoliigy  and  the  alterations  in  individual  oi^ns.     Icteric  discol- 
oralion  of  the  skin  can  he  readily  rera^nized  only  by  davlight,  and 
not  at  all  by  the  light  of  a  lamp.     It  can  be  easily  diffcrcntinlrd 
from  the  yellowish  color  of  the  skin  in  bnmets,  because  in  the  latter 
the  sclcnc  rcituiin  white  iiti'l   tlif  iiriiii'  presents  no  change.     The 
und  tlie  urine  uiiiy  ]>r(-s'.'iit  :i  yiliow  c*)lor  after  the  iise  of 
picric  acid  or  santonin,  iiiid  the   urine,  as  in  jaundice,  may  yield 
yellow  foam,  but  the  color  of  the  urine  is  a  light  yellow,  and 
le  reaction  for  biliary  coloring-matter  is  wanting.     On  the  other 
id,  the  urine  acquires  a  reddish  color  on  the  addition  of  potas- 
Kum  hydroxid. 

Prognosis. — The  prognosis  in  cases  of  jaundice  depends  npoa 
the  curability  of  the  causative  conditions. 

Anatomic  Alterations. — In  the  bodies  of  those  dead  of 
janndice  the  icteric  color,  not  only  of  the  skin  and  the  mucous 
membranes,  but  also  of  almost  all  of  the  tissues  and  oipiiis,  is 
striking,  the  nervous  tissues  alone  remaining  unaffetrtcd.     Serous 
eflnaionB  into  the  pleural  cavity,  the  pericardium,  the  peritoneal 
cavity,  and  in  the  meningeal  spaces  present  a  yellowish,  icteric 
hue.    Chicken-bt  clots  in  the  cavities  of  the  heart  likewise  present 
ui  icteric  appearance.     The  endmiirdium  and  the  intiniu  of  the 
blood-vessels  an-  stained  yellow.     The  kidneys  are  chanictorized 
especially  by  their  icteric  color.     The  epithelial  cells  in  the  con- 
voluted uriniferous  tubules  arc  in  a  state  of  more  or  less  marked 
,&tty  degeneration,  and  are  often  stained  yellow  by  bllmry  coloring- 
[iDHtter.     When  jaundict*  has  existed  for  a  long  time  the  biliary 
iloHng-niatler  Is  precipitated  in  the  form  nf  pranulee  in  the  epi- 
llal  cells.     Cylludric  collections  of  biliary  coloring-matter  also 
:ur  in  the  uriniferoiis  tiiliules.   The  Uver  is  generally  enlarged,  and 
n  presentu  a  <leep  yelJowish-hlaek  or  greenish-yellow  appear- 
e.     If  the  jaundice  is  dependent  upon  olwtruction  to  the  flow 
bile  by  occlusion  of  the  biliary  passages,  the  bile-ducts  appear 
ilateil,  and  in  places  represent  cystic   enlargements  distended 
rith  bile.     Under  such  circumstances  there  may  be  connective- 
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tissue  liyperpla-sia  UDtl  celtulur  proliferation  aroiiii<i   the  biliai^ 
passages.     On  microscopic  examination  the  Iivlt-k.'cII^j  are  foiu 
to  be  satiintti'd  with  biliary  culuring-matter.     In  casus  of  lon^  > 
standing  the  biliary  coloring-matter  \s  precipitated  in  the  cells  in 
the  form  of  gr.iuulcs,  and  less  commonly  m  that  of  needle?"  or 
plates.     Enlargement  of  the  spleen  \tk  eonimoii.     It  is  tmportunt 
to  observe  to  what  point  the  hiiiarv  jiassages  are  stained  yellowj" 
for  the  obstruction  to  the  flow  of  bile  must  have  been  seated  ti 
the  junction  between  the  portiou  contaiuing  and  the  portion  frei 
from  bite.     This  p^iint  is  often  not  <rapable  of  demonstration  i 
the  dead  body.     At  times  microscopic  examination  of  the  liver 
furnishes  for  the  first  the  explanation  for  the  development  of  the 
jaundice.     Thns,  for  instance,  it  has  been  demonstrated  of  the 
iuiiii<li<.'c  f'jllowiiiir  i)ln)sphorns-piHsoning  that  it  is  dependent  u, 
a  catarrluil  nnicliiin]!  of  the  smaller  intmhepatic  biUarj'  ducts. 

Treatment. — Although  the  treatment  of  janndioe  should 
always  1k'  directed  to  the  removal  of  the  causative  factors,  there 
are.  however,  certain  rules  to  be  observed  in  the  presence  of  any 
variety  of  the  condition.  In  connection  with  the  food  it  should 
be  a  Hxed  rule  to  interdict  the  use  of  fat  {butter,  fat  meat,  fatty 
sauces,  unskimmed  milk,  yolk  of  egg).  Weak  coflee  with  milk, 
tea  with  milk,  strained  meal-broth,  lean  meat,  good  white  wine, 
alkaline  and  carhonyted  waters,  may  he  permitted.  Daily  enuma- 
tion  of  the  bowels  should  be  secured,  lleotal  injections  of  water 
at  ordinary  tempcratiire  are  to  be  preferred.  A  single  large  dose 
of  calomel  (0.5 — 7^  grains)  or  of  a  preparation  of  rhuluirb  or 
senna  may  prove  iisefiil.  Patients  of  means  with  chronic  jaundice.- 
may  be  sent  to  bathing- resorts,  among  which  esjtecially  C-arlsl 
Murienl)ad,  Homhurg,  Kissingen,  and  Tarasp  may  be  recoiB 
mended.  Of  medicaments,  hydrochloric  acid  and  nitric  acid  a 
much  employwl,  and  these  in  any  event  exert  a  favorable  influeiM 
apon  the  stomach,  whose  function  is  generally  affected : 

B  Solution  of  dilute  hydrochloric  aciJ,       5.0 :  180.0 

(75ininimH:6fluidni: 
Sirup  of  raapberry,  20,0  {5  fluidrams). — 1 

Dose  r  15  c.e.  { 1  tablcspoonful)  every  two  hours  after  food. 
B  Dilute  hydrochloric  Hcid, 

Dilute  nitric  acid.  eaeh,    2.5  (4U  minimB>; 

Simp  of  ^aapbc^r^'.  20.0  15  fluidrninit) ; 

Distilled  wnKr  suftirient  to  make  200  (6}  fluidouncte].— M. 
DoHe ;  15  e.c.  (1  Inbleipnonful)  every  Iwo  honr«. 
For  tile  relief  of  the  often   intolerable  Uchinq  of  the  tkin  ' 
baths  may  be  employed  (28''  R.— 35°  C— 95°  P.),  followed  b 
the  application  of  a  carbolated  ointment : 

5.0  (75  grains) ; 


B   Curbotk'  acid, 

Wool-fat. 

Lnrd, 
For  ini 


each,  25.0  (6  dfams).— M. 
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^Application  to  the  skin  of  lemon-juice  and  the  administration 
of  iK)tassium  bromid  internally  (2.0 — 30  grains)  have  also  been 
j~ecommended.  In  order  to  acc^deraU  the  desquamaiion  of  the 
icteric  skin  afler  recovery  from  jaundice  warm  baths  with  soda 
(100.0 — 3  ounces)  may  be  given.  For  the  relief  of  cholemia 
stimulants  should  be  employed,  as,  for  instance,  camphorated  oil 
( 1.0 — 15  minims — subcutaneously  thrice  daily),  and  active  diuresis 
should  be  induced  by  the  generous  administration  of  tea  and 
:r^iilk  in  order  to  eliminate  the  injurious  sul)stances  rapidly  froui 
^lie  iKKly.  If  the  patients  are  unable  to  swallow  on  account  of 
^5^tupor,  rectal  injections  of  tepid  milk  or  physiologic  salt-solution 
C^.75  per  cent.)  should  be  given  or  subcutaneous  infusions  of 
Jiiie  solution. 


^HYPOSTATIC  LIVER  (VENOUS  HYPEREMIA  OF  THE 

LIVER)* 

etiology. — Hypostasis  of  the  liver  develops  when  the  flow 
*^/*  venous  blood  of  the  liver  from  the  hepatic  veins  into  the  infe- 
'"ioi»  vena  cava  is  obstructed.  Su('li  a  condition  occurs  in  asso- 
^iu.t  ion  with  chronic  diseases  of  the  heart  and  of  the  respiratory 
^^fir^ns,  and  the  mechanism  generally  consists  in  fixilure  in  the 
*Uii<^tion  of  the  right  ventricle.  As  a  result  a  certain  amount 
^*  Ijlood  is  left  in  the  right  ventricle  aft<T  each  systole  of  the 
*J^u.rt.  In  consequence  the  riglit  auricle  next  becomes  imper- 
*^^tly  emptied,  then  also  the  superior  and  the  inferior  vena  cava, 
^^^1  thus  are  provided  the  conditions  that  lead  to  hypostiisis  of 
^ho    liver. 

In  rare  instances  hypostasis  of  the  liver  develops  in  consequence  of 
^^^»oWj»  of  the  hepafin  veinx.  This  is  dependent  at  times  upon  congenital 
^^r^ turn-like  obstruction,  at  other  times  upon  acquired  thickening  and  con- 
^i^^'iotion  of  the  vessel-wall.  Under  such  circumstances  the  stasis  is  con- 
^*><J  exclusively  to  the  liver  and  the  portal  circulation,  while  in  the  pres- 
^■^ci^  of  stasis  of  cardiac  origin  the  entire  distribution  of  the  inferior  vena 
^^^Ar^  is  involved  in  the  stasis. 

^Anatomic  Alterations. — Hypostasis  of  the  liver  is  attended 

^  ^li  increase  in  size   and  marked  hyperemia,  so  that  the   organ 

^^^^^n  exhibits  a  reddish-black  color.     On  section  an  oakleaf-lik(» 

^^       nutmeg-like  appearance  is  disclosed,  the  darker  portions  eor- 

^^"J^wnding  to  the  dilated  central  veins  in  the  individual  lobules 

,        'the  liver  distended  with  blood.     The  oriran  is  there f(>re  also 

,   ^^5gnated    cyanotic    nufnifr/-h'v('r.     On    niieroseopie    examination 

^  ^"^^  the  dilatation    of  the  central  veins  and  the    efferent    intra- 

*^*~>nlar  capillaries,  and  their  distention  with  blood,, are  eons])icu- 

^  ^^^    If  the  condition  has  existed  for  some  time,  then*  may  readily 

^^ult,  in  consequence  of  the  j^ressure  exerted  by  the  dilated  blood- 

^^^^Is,  atrophy  and  disappearance  of  the  liver-cells,  and  the  afro- 
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phic  nutmeg-liver  develops.  Under  such  conditions  also  hyper- 
plasia of  the  connective  tissue  not  rarely  takes  place  around  the 
dilated  vessels.  The  consistence  of  the  liver  at  the  same  time 
increases,  and  in  consequence  of  cicatricial  contraction  of  the 
connective  tissue  the  liver  may  even  undergo  diminution  in  size, 
with  the  formation  of  nodules  upon  its  surface — the  so-called  cir- 
rhotic nxUmeg-Hver. 

Symptoms  and  Diagnosis. — If,  as  in  the  majority  of  cases, 
hypostasis  of  the  liver  is  dependent  upon  chronic  disease  of  the 
heart  or  of  the  respiratory  organs,  the  first  manifestation  of  stasis 
is  general  cutaneous  edema  in  the  lower  extremities,  as  the  con- 
sequences of  general  stasis  are  observed  earliest  in  the  dependent 
portions  of  the  body.  Symptoms  of  hsrpostasis  of  the  kidneys 
(diminution  in  the  amount  of  urine,  which  has  a  high  color  and 
a  high  specific  gravity,  with  a  small  amount  of  albumin)  also 
often  appear  earlier  than  those  of  hypostasis  of  the  liver.  Patients 
with  hypostasis  of  the  liver  complain  ]>rincipally  of  a  sense  of 
weight,  of  pressure,  of  constriction,  and  even  of  slight  pains  in 
the  region  of  the  liver.  On  palpation  and  percussion  the  liver  is 
found  enlarged,  and  particularly  with  its  lower  border  projecting 
in  greater  or  lesser  degree  beyond  the  right  costal  margin.  At  the 
same  time  the  consistence  of  the  organ  appears  increased,  although 
its  surface  feels  smootli.  Manipulation  of  the  liver  is  frequently 
attended  with  tenderness.  Not  rarely  hypostatic  catarrh  of  the 
biliary  passages  develops,  with  obstruction  and  hsrpostatic  jaundice. 
The  jaundice  is  commonly  not  pronounced,  and  is  often  confined 
to  the  conjunctiva^.  If  at  tlie  same  time  there  is  cyanosis  of  the 
skin  in  consequence  of  the  stasis,  the  jaundiced  integument  at 
times  ac(juires  a  slightly  gre(?nish  hue — icterus  vitndiji.  Exami- 
nation of  the  livcT  is  ren(h*red  difficult,  and  sometimes  even  im- 
possible, when  uiarked  ascites  is  present.  An  attempt  should  then 
be  made  to  determine  the  limits  and  the  consistency  of  the  organ 
by  shock-like  palpation  in  the  region  of  the  liver.  It  is  also 
advisable  under  such  circumstances  to  examine  the  liver  with  the 
patient  in  the  left  lateral  or  in  the  supine  decubitus.  If  the  stasis 
can  be  relieved  and  the  right  ventricle  can  be  strengthened,  it  is 
often  remarkable  in  how  short  a  time  the  enlargement  of  the  liver 
subsides.  If,  however,  the  stasis  has  existed  for  a  considerable 
time  or  has  rccurnMl  frequently,  complete  involution  will  no  longer 
take  ))lacc,  obviously  on  account  of  the  hyperplasia  of  the  con- 
nective tissue  of  the  liver.  The  liver,  therefore,  remains  hard 
and  lar<::e.  If  ascites  be  present,  it  will  also  prove  obstinate  under 
such  con(liti(Mis.  In  the  differentiation  of  hy]X)stasis  of  the  liver 
from  otluu'  varieties  of  enlargement  of  the  liver  and  from  indura- 
tion, of  the  liver  the  demonstration  of  causes  of  hypostasis  is 
important. 

Prognosis. — The  prognosis  dc^pends  upon  the  possibility  of 
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removing  the  causes  of  stasis.  As  a  rule,  this  is  possible  at  first ; 
but  subsequently  the  heart  becomes  in8US(*eptible  to  the  influence 
of  medicaments,  and  death  results  in  consequence  of  excessive 
general  stasis. 

Treatment. — The  principal  remedies  (M)iisist  in  heart-tonicS: 
particularly  digitalis.  In  general,  the  treatment  is  that  of  weak- 
ness of  the  myocardium  (pp.  23  and  24).  In  the  presence  of 
marked  tension  and  pain  in  the  region  of  the  liver  from  5  tc 
10  wet  cups  should  be  applied. 


INFLAMMATION   OF   THE  SEROUS   COAT  OF   THE 

LIVER  (PERIHEPATITIS)- 

Anatomic  Alterations  and  Etiology. — A  distinction  i^ 

made  between  acute  and  chronic  perihepaiitin,  Acut<*  jK^ri hepa- 
titis is  attended  with  the  presence  of  fibrinous  deposits  upon  the 
serous  covering  of  the  liver.  Accumulations  of  pus  also  may 
readily  take  place  between  the  surface  of  the  liver  and  the 
diaphragm,  and  often  the  pus  is  encapsulated  in  several  cavities 
At  times  the  serosa  of  the  liver  is  deta<'hed  from  the  surface  of 
the  organ  by  small  accumulations  of  pus.  Acute  perihepatitis 
occurs  most  commonly  in  association  with  diffuse  peritonitis.  At 
times  it  attends  diseases  of  the  liver  extending  to  the  serous  cov- 
ering, as,  for  instance,  abscess,  carcinoma,  gumma,  echinococcus 
Injuries  in  the  region  of  the  liver  are  of  less  common  occurrence 
Whether  refrigeratory  (rheumatic)  perihejtatitii*  occurs  is  at  least 
doubtful.  On  the  other  hand,  acute  ])eri hepatitis  may  result  in 
extension  from  adjacent  disease,  and  it  may  be  superadded  tr 
pleurisy  or  pericarditis.  Chronic  perihepotitix  develops  at  timeh 
from  an  acute  perihepatitis,  while  in  other  instances  it  occurs  a? 
an  independent  disorder.  It  is  characterized  ])y  thickening  of  tlu 
serous  covering  of  the  liver  and  by  band-like  or  extensive  adhe- 
sions between  the  surface  of  the  liver  and  neighboring  structures 
particularly  the  diaphragm.  At  times  tiie  tliiekening  may  attaii 
the  extent  of  several  millimeters,  and  a))])(^ar  white  and  opaque 
and  cut  almost  like  cartilaire.  If  the  liver  is  entirelv  surrounchM 
by  a  serosa  thus  altered,  an  appeanmee  is  created  as  if  the  orgiu 
were  enclosed  within  a  layer  of  iein^j:,  whence  tlie  name  mofd  oi 
cast  of  th^  liver.  In  consequence  of  contraction  of  the  thick(Mie( 
connective  tissue,  nodules  not  rarely  form  upon  the  surfaces  an( 
distortion  of  the  organ  results,  l^recjuently  tlie  liv<^r  assumes  i 
globular  shape.  Further,  the  conniM'tive-tissne  hyper})hisin  <'x 
tends  here  and  there  into  the  superficial  interlol)ular  spaces  of*  tin 
liver.  Syphilis  is  not  an  uncommon  cause  for  chronic  p(Tihe}>a 
titis.  Hereditary  syphilis  also  at  times  causes  extensive  ]>eri 
hepatitic  changes  in  children.     At  times  the  disorder  develops  ir 
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the  course  of  chronlo  diseaws  of  the  liver,  as,  for  iustance,  chnmio 
interstitial  hepatitis.  Traumatic  chronic  perikaxiHtis  i 
association  witn  constricted  liver  in  the  course  or  the  constriction 
and  in  the  adjacent  tissue.  Chronic  peritonitin  also  may  give  rise 
to  chronic  perihepatitis. 

Symptoms  and  Diagnosis. — AeiUe  perihepatUia  can  be 
diagnosed  with  certainty  only  when  a  perihepatitic  friction- 
Bonnd  is  generateil  with  the  respiratory  movements  of  tlie  liver. 
This  may  be  appreciable  only  with  the  st«lhoscope,  or  it  may  I  e 
felt  with  the  hand  aa  the  creaking  of  new  leather.  It  is  encouu- 
tvred  inoat  commonly  over  the  lower  portion  of  the  riglit  side  of 
the  chest,  although  it  may  be  observed  also  upon  the  lateral  and 
posterior  aspects,  or  it  may  be  present  in  tliese  situations  and  ab- 
sent anteriorly.  At  times  it  can  be  induced  artificially  by  sliding 
the  alxlomlnal  walls  upon  the  surfiKM-  of  the  liver.  Its  dunitioa 
is  susceptible  of  great  variation.  At  times  it  is  obsen'ed  for  only 
a  few  minutes,  in  other  instances  for  several  weeks,  now  disa^ 

Searing,  but  soon  renp|x'aring  suddenly.     Perihepatidc  friction  is 
Lstiugtiished  from  pleuritic  friction-sounds  by  the  fact  that  it  e: 
tends  especially  toward  and  inay  even  pass  lM!yon<l  the  lower  bor- 
der of  the  chest.     The  patients  complain  principally  of  pain  in  ttw 
region  of  tlie  Uv«r,  which  if  increased  on  deep  mspiration  and  nn 
pressure.     On  percussion  it  may  often  be  demonstrated  that  the 
Fflspiratoiy  moToments  of  the  liver  are  restricted,  Ixi-aiise  the  jMitients 
involuntarily  avoid  active  respiratory  movement  on  account  of  the 
pain.     Consequently  a  slight  decree  of  hypostatic  Jaimdice  devel- 
opa  at  times,  as  active  respiratory  movonicnt  of  the  liver  favors- 
the  discharge  of  bile.      Chronir  prrihrpftlUin  also   is    frequentljTH 
attended  with  [Kdjiable  and  audible  friction-phenomeiui.     IntimatvJ 
adhesions  to  surrounding  structures  prevent  the  rcj>pirafory  rii*- 
pia<xtne.nl  nflht  Hrer.     If  the  hepatic  veins  or  the   inferior  vena 
cava  be  snrnmnded  and  cimstricteil  in  consequence  of  connective- 
tissue   thickening,   ascites   or   general  stasis  in  the  Teins  of  the 
extremities  and  of  the  abdomen  develops.     At  times  stenosis  of  the 
portal  vein  it  of  liie  laige  biliary  ducts  in  the  bilus  of  the  liver 
D--ii!ls,  .mil  i?  fiill.nvtil  bv  incurable  a.*t'itt.-s  or  persistent  ii'lcrus. 
Prognosis. — The  prnginwis  of  acute  j>erihe[ia litis  is  favorable 
if  iho  caiisalive  contlitions  are  not  dangerou-s.     The  prognosis 
chnmic  perihi-jntitis  a!sii  is  nsnally  noi  unfiivorablc.     Stenosis 
tbc  infi^ritir  vt-na  oa\-a  and  the  he[«tic  \-einB,  of  the  portal  veil 
■od  tile  tin?'  iMliary  duct.*  nattimlly  gives  rise  lo  conditions 
incnrabb-  v.-ni«n  stasis  ur  lo  chmnic  jaundice,  which  finally  tcnni 
oate  fetally  niih   im^-n-ssive  asthenia  and  interference  with 
BkOXTnienl^  of  the  dbftlirttcni. 

Treatment. — If  (win  U-  seveiv,  hot  caUplasms  over  thr  liver 
am)  dtps,  ami  cn'ii  SBbcataaeooa  injectioits  of  morphia  may  \»  n<t- 
vtMd.     Kxce^sivT  nsciti-*  will   n-qiiin-  n-pt-ated  pmtetnn  of  Mm 
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abdomen.     Clironk'  jaundict;  will  <leiiiauiJ  regulation  of  the  diet 
and  regirlurity  of  bowel-moTemeut. 

■  SUPPURATIVE    HEPATITIS. 

etiology. — Suppurative  iiitianimatiiin  ol'tlie  liver  oceiirs  only 
wlieu  bacteria  capabk^  of  Inducing  inflammation  gain  access  to  the 
organ.  The  demonstration  of  bui.'teria  will  be  possible  only  in 
rt-cenl  uccnmulations  of  pug,  as  they  undergo  destruction  in  the 
older,  so  that  the  abscess  becomes  sterile.  Streptococcus  pyogenes, 
Staphylococcus  pyogeues  albus  and  aureus,  and  Bacterium  coli 
commune  have  been  found  in  abscesses  of  tlie  liver. 

In  ulwccMes  of  the  liver  aecoiidary  [u  dysentt^ry  the  amtbie  of  dysadery 
bftvt!  been  obaerved  repeatedly,  although  it  U  doubtful  whether  these  ore 
Dot  rather  &ccidMita.l  cuu laminations,  tlie  suppuratioa  bein);  really  induced 
by  pfogeuic  cocci.  The  same  statement  is  applicable  to  an  observatiua  of 
jiagtllate*  in  bepatic  pus. 

Any  of  the  vessels  of  the  liver  may  be  the  jiortal  ofeiitry  for  bac- 
teria into  the  organ ;  thus  the  hepatic  artery,  the  portal  vein,  the 
hepatic  veins,  the  hiliary  passages,  and  in  the  newborn  the  unibili- 
cal  vein.  The  biliary  passages  and  the  portal  vein  are  the  most 
common  channels.  The  portal  vein  is  a  frctjuont  portal  of  enirv 
for  bacteria  into  the  liver  in  connection  with  ail  pyemic  absceaaes 
of  the  liver.  These  develop  when  inflammatory  processes  occur 
in  any  organ  connected  with  the  distribution  of  the  portal  vein, 
and  from  which  exciting  agents  of  inflammation  can  enter  the 
portal  vein  and  its  intrahepatic  ramifications.  Among  primarv 
inflammatory  processes  may  be  mentioned  nlceralion  of  the  intoft- 
tina!  mucous  membrane,  in  connection  with  which  endemic  tropi- 
cal dysentery  particularly  has  an  unfavorable  reputation,  opera- 
tions upon  and  inflammation  of  the  rectum,  the  utcnis,  the  ovaries, 
and  the  tubes,  the  testicles,  ulceration  of  the  vermiform  api>cndix 
and  the  stomach,  the  spleen,  the  pancreas,  etc.  Suppurative 
pylephlebitis  may  also  be  responsible  for  seeondary  suppuration 
in  the  livijr.  Suppuration  in  the  liver  by  wiiy  of  the  hilinri/  /hih- 
"fit/iM  iK'cnrs  eapeoially  in  the  sequeiiee  of  E^ll-stones,  in  connection 
with  H  hich  the  Bacterium  coli  commune  ajiprars  to  Ije  the  exciting 
agi'nt  of  the  purulent  priH-vss  with  especial  freqiiency.  Lesscom- 
monly  parasites  in  the  biliary  passages  may  be  the  sturting-point 
for  suppuration  in  the  liver. 

The  liFpfiiw  nrtrni  is  the  medium  for  infection  of  the  liver 
particularly  in  the  pre^eiuc  of  idcerative  endocarditis,  an^l  at 
times  also  in  association  with  pulmonary  gangrene  and  putrid  bron- 
chitis,  as  the  thrombi,  containing  bacteria,  invade  the  distribution 
of  the  aorta,  and  then  that  of  the  hepatic  artery,  finally  to  be- 
come obstructed  in  the  arterial  capillaries  of  the  liver,  and  from 
this  point  to  excite  inflammation   of  the  liver.      Baettria   can 
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enter  the  liver  through  the  hepatic  veins  only  by  passing  in  a 
direction  contrary  to  that  of  the  blood-stream.  Experimental 
investigation  has  shown  that  corpuscular  elements  may  pass  down- 
ward in  the  inferior  vena  cava,  in  opposition  to  the  blood-stream 
toward  the  heart,  and  enter  the  hepatic  veins,  and  this  phenomenon 
has  been  accepted  in  explanation  of  cases  of  suppuration  of  the 
liver  in  which  hepatic  abscesses  have  developed  in  the  sequence 
of  inflammation  and  suppuration  of  the  cranium  and  at  the 
periphery  of  the  body.  At  the  present  day  such  an  assumption 
is,  in  our  opinion,  no  longer  necessary,  as  bacteria  can,  without 
difficulty,  if  they  have  gained  entrance  through  tlie  superior  vena 
cava  to  the  right  auricle,  the  right  ventricle,  and  the  pulmonary 
artery,  migrate  through  the  pulmonary  capillaries,  and  pene- 
trate the  pulmonary  veins,  the  left  side  of  the  heart,  the  aorta, 
and  the  hepatic  artery.  Only  if  the  question  arose  as  to  the  dissem- 
ination of  coarse,  solid  particles  would  scarcely  any  other  explana- 
tion be  conceivable  than  the  entrance  from  the  superior  into  the 
inferior  vena  cava  and  thence  into  the  hepatic  veins  and  their  rami- 
fications. In  the  newborn,  infection  of  the  liver  sometimes  occurs 
through  the  umbilical  wound  or  through  the  intermediation  of  the 
mnbilical  vein.  Infection  of  the  umbilical  wound,  in  case  the  mother 
be  suffering  from  childbed-fever  (puerperal  septicemia),  or  infection 
of  the  umbilical  wound  from  want  of  cleanliness  in  treatment,  is 
the  causiitive  factor.  It  thus  appears  that  suppurative  inflamma- 
tion of  the  liver  may  occur  at  any  period  of  life.  At  times  abscess 
of  the  liver  results  from  injiuies  to  the  organ,  even  of  a  blunt  char- 
acter. In  other  instances  it  develops  in  the  course  of  infectioas 
diseases,  as,  for  instance,  malaria.  It  is  especially  widespread  in 
the  Orient,  in  conse(juence  of  the  frequent  occurrence  of  endemic 
dvsentery.  There  are,  however,  cases  in  which  no  cause  can  be 
demonstrated — so-oalled  spontanemi^  abscess  of  the  liver.  An  espe- 
cial grou))  of  cases  of  abscess  of  the  liver  is  constituted  by  those 
varieties  that  develop  in  consequence  of  the  suppuration  of  tuber- 
c/c.y,  carfinowata,  or  eclnnococci  of  the  liver.  Abscess  of  the  liver 
0(H!urs  most  conimonlv  in  men. 

Anatomic  Alterations. — A  distinction  must  be  made  be- 
tween si)if//('  and  nmlfip/e  (ihi^eess  of  the  liver.  Multiple  abscesses 
occur  in  the  liver  partienlarly  in  relation  with  pyemic  influences. 
The  size  of  a  Uver'ahsccs.^  is  susceptible  of  great  variation.  At 
times  the  eolleetion  of  pus  is  seareely  visible,  while  at  other  times 
it  may  \)v  so  enormous  as  to  occupy  almost  an  entire  lobe.  In 
accordance  with  tlie  situation  of  the  accumulation  of  pus  a  dis- 
tinction can  be  made  between  superficial  { pei^ipheral)  and  deep 
(centrdl)  abscesses.  Aeeunuilations  of  j)us  of  some  standing  are 
usually  surrounded  by  a  connective-tissue  capsule,  whereas  more 
recent  aeeunuilations  ixrv  in  direct  contact  with  the  tissue  of  the 
liver — encapsulated  and  non-nicapsulaied  abmeHses  of  the  liver.     The 
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pus  in  nianr  matanccs  resembles  ordinary  greenish  and  creamy 
pus,  although  at  times  it  acquires  a  viacid  consistently  or,  from 
Ix'iDg  stained  by  bile,  an  appearance  of  wine-lees.  At  times, 
also,  it  possesses  putrid  qualities.  The  Hver  is  as  a  rule  enlarged, 
and  almost  always  there  is  likewise  enlargement  of  the  spleen.  If 
';he  abscesses  of  the  liver  are  of  pyemic  origin,  similar  collections 
r  pus  may  be  present  in  numerous  other  organs. 

I  micnmcopK  examiHtttion  necrnaiit  of  the  liver-cells  and  the  adjacent 
will  be  tourid  in  the  structures  surroandinj;  the  pyogenic  bacteria. 
Next  there  collect  about  theae  etnall  necrotic  areas  round  celU  that  have 
probably  wandered  principally  out  of  the  blood- vessel b,  but  have  resulted 
in  part  also  by  multiplication  of  the  liver-cells  aud  other  cells.  A  eub- 
milinry  or  miliary  abscess  is  thus  formed.  By  the  cunflueuce  of  adjacent 
nail  ahaceHSCH  larger  collections  of  pun  are  formed.  Even  large  absceases 
>t  nir^ly  cialesce  with  one  another,  as  indicated  by  their  niultllocular  form. 

Ss^mptoms  and  Diagnosis. — In  order  to  be  rec<^iiized  with 
K^ertainty  during  life,  abscesses  of  the  liver  must  have  attained  a 
nertain  size  ana  be  sittiatefl  at  the  surface  of  the  ot^n.  Deeply 
sated  collections  of  pus  are  either  entirely  inaccessible  to  recog- 
nition or  can  at  beat  be  suspected  with  !*ome  degree  of  probability. 
The  demonstration  of  a  flnctuating  prommence  upon  the  snrfkce  of 
the  liver  j.s  decisive  in  the  diagnosis.  Altboiii;h  unilocular  echino- 
ciKiiis  and  soft  carcinomata  or  san^'omata  of  the  liver  arc  also 
uitcudod  with  fluctuating  prominences,  septic  coostitatioiial  mani- 
festations are  wanting  under  these  conditions.  Naturally  an 
iibsLCftrt  of  the  liver  will  be  accessible  to  the  palpating  lingers  only 
when  it  is  in  contact  with  the  alMtoniinul  wall,  and  but  rarely  will 
it  Ije  possible  to  feci  it  in  the  intt-rcorttal  spiices.  If  it  has  devel- 
oped at  the  summit  of  the  convexity  of  tlic  liver,  it  can  be  recog- 
nized only  from  the  presence  of  dolness  on  percussion,  winch 
abruptly  interrupts  the  course  of  the  upper  liorder  of  the  liver 
and  forms  a  convex  prominence  towani  the  pleural  cavity.  Under 
such  conditions  there  may  be  danger  nf  confoiniding  an  abscess 
of  the  liver  with  an  encapsulated  pleural  empreina  or  with  a  sub- 
phrenic abscess  tirwilh  an  echinococcua-cyst.  It  will  then  be  neces- 
sary to  take  into  considcnition  the  iuihIc  of  .Icvi-lopment  of  the 
disonler  (cougli,  iilcural  [wiin,  previous  gastric  or  intcHtinul  disturb- 
»),  and  to  make  exploratory  puncture  of  the  doubtful  accumu- 
liktiou  of  pus.  A  fecal  odor  of  the  pus  is  suggestive  of  a  subphrenic 
,  while  in  the  presence  of  nn  echinococcus-cyst  a  clear  fluid 
E  from  albumin  would  be  cxni.'ctcd.  At  timen  an  abseess  of  the 
Kver  is  so  closely  appliinl  to  tlie  abdominal  wall  that  it  may  be 
piatftUen  for  an  abscess  of  the  abdominal  wall.  The  imporlant 
hnnt  in  differential  diagnosis  would  then  be  whether  the  accumu- 
Uinn  of  pus  mns'es  with  the  respiratory  movement,  and  this  is 
Ebdicative  of  abscess  of  the  liver. 

The  (/ne^opnienJo^flria&Acesaij^  Me /)()«■  is  usually  attended  with 
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it  indefinite  symptoms.  The  patients  complain  frequently  of 
in  the  liver,  which  at  times  extends  to  the  right  shoulder  and 
right  arm ;  also,  the  liver  is  frequently  tender  on  pressure,  in 
[rt  throughout  an  extensive  area  and  in  part  to  an  especially 
irked  degree  in  a  circumscribed  area  corresponding  to  the  situa- 
fon  of  the  abscess.  Enlargement  of  the  liver  then  usually  takes 
(lace  progressively.  Frequently  jaundice  develops,  but  this  is  by 
lo  means  a  constant  symptom.  Enlargement  of  the  spleen  is  almost 
ilways  demonstrable  (infection-spleeni  In  addition  there  are 
[signs  of  general  sepsis :  irregular  feorile  movement,  generally 
remitting  or  hectic  fever,  chills  preceding  the  elevation  of  tem- 
perature, sweats,  loss  of  appetite,  progressive  anemia,  and  exhaus- 
tion. Should  permanent  relief  not  be  afforded,  death  may  result 
from  asthenia.  At  times,  however,  alarming  coniplicatiorut  may 
arise  in  consequence  of  rupture  of  a  liver-abscess.  Rupture  into 
the  peritoneal  cavity  is  particularly  dangerous,  as  this  is  generally 
soon  followed  by  fatal  perforative  peritonitis.  The  abscess  may, 
however,  rupture  also  into  any  of  the  adjacent  organs  (pleural 
cavity,  pericardium,  lungs,  stomach,  intestines,  urinary  passages), 
and  even  through  the  external  integument,  and  at  times  a  natural 
cure  of  the  abscess  has  then  been  observed  to  take  place.  A 
serious  occurrence  is  rupture  of  the  pus  into  the  hepatic  veins,  the 
portal  vein,  or  the  inferior  vena  cava,  as  fatal  hemorrhage  or 
general  septicemia  may  result. 

The  duration  of  an  abacess  of  the  liver  may  extend  over  a  few 
weeks,  several  months,  and  a  number  of  years  (up  to  fifteen),  so  that 
a  distinction  is  made  between  acute,  subacute,  and  chronic  abscess  of 
the  liver.  In  addition  to  rupture,  natural  cure  of  an  abscess  of  the 
liver  may  take  phico  in  eonsecjuence  of  inspissation  and  calcification, 
and  in  the  case  of  small  collections  of  pus,  of  cicatrization ;  but  these 
occurrences  are  extremely  rare.  Smal  I  and  deeply  situated  abscesses 
of  the  liver  cannot  l)e  ror()<rnized  during  life.  In  some  instances 
scarcely  more  than  th(?  clinical  picture  of  sepiiropi/emin  is  devel- 
oped, without  alterations  in  the  liver  itself.  At  times  chills  ot^cur 
at  such  r(»u^ular  intervals  that  intermittent  fever  may  be  suspecte<l, 
but  malarial  plasinodia  cannot  be  found  in  the  blood.  Also,  if 
jaundice  should  dcvelo])  the  diagnosis  cannot  be  established  beyond 
the  point  of  ])rol)al)ility,  as  jaundice  may  occur  in  conjunction  with 
pyemic  conditious,  even  apart  from  suppuration  of  the  liver. 

Prognosis  and  Treatment. — The  prognosis  of  abscess  of 
the  liver  has  been  materially  improved  since  time  is  no  lontj^er 
wasted  with  internal  remedies,  i)ut  as  soon  as  the  condition  is 
discovered  it  is  subjected  to  surjxical  treatment.  Naturally,  the 
prot^nosis  de|)euds  besides  upon  the  nature  of  the  causative  factors. 
The  outlook  for  pyeuiic  abscesses  is  i^rave,  because  they  are  often 
multiple,  and  are,  therefore,  less  readily  susceptible  to  surgical 
'^'"^'^   and,  besides,  because  the  pyemic  constitutional  state 
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is  in  itself  a  most  seriotis  condition.  An  abscess  of  the  liver  should 
be  opened  as  soon  as  the  iliognosig  is  made  with  certainty,  in  onicr 
to  avoid  the  dangers  of  rupture.  Intcrnul  remedies  are  incjipable 
of  causing  absorption  of  pus  in  the  liver.  A  nutritious  diet  and 
alcohol  in  generous  quantities  may  be  advised  for  the  septico- 
pyemic gfucrjil  condition. 


CHRONIC  INTERSTITIAL  HEPATITIS  (CIRRHOSIS  OF 
THE  LIVER). 
Htiology. — Chronic  interstitial  inflammation  of  the  liver  is 
also  known  as  eontracied  liver  and  drrhomn  of  the  Itvei-,  but  both  of 
these  designations  are  inadequate,  because  chronic  interstitial  in- 
flammation of  the  liver  does  not  always  give  rise  to  diminution 
in  the  siee  or  to  contraction,  and  because,  also,  the  diseased  organ 
does  not  always  present  a  light-yellnw  eolor,  for  xi/i^oi;  means  yel- 
low. The  causes  for  chniuic  interstitial  inHaniraation  of  the  liver 
(."onsist  in  chemic  pouons,  bacterial  poibohb  (toxins),  or  anomaloiu 
metabolic  prodacts,  Ji  ban  Ixiri  kmiMii  llir  a  long  time  that 
excessive  indulgence  in  alcolic)l  is  the  most  common  cause  for 
the  disorder.  Spirit-drinkers  are  particularly  exposed  to  danger, 
and  the  conditLoii  ha.s  been  spoken  of  as  npirk-tirinkerff  or  drnnk- 
ani^  Uvrr,  and  tlic  Ic^s  dilute  and  the  more  abundantly  spirit  is 
Ldrutib  tbc  more  readily  docs  the  disease  ilovclop.      Tl^pse  who 

■  partake  liberally  of  foo^I  in  conjunction  with  indulgence  in  spirit 

■  may  the  longer  escape  the  evil  effects  of  their  habits.  Cirrhosis 
|of  the  liver  occurs  much  less  commonly  in  those  who  indulge  in 
f  wine  and  beer. 

Whether  other  irrilutiiig  articlei  nf  food  nisi)  nre  capable  of  inducing 
'  faitentitial  inDamniation  of  the  liver  is  not  dcliDilely  known.  It  baa  been 
ttateU  that  »iuch  a  result  may  be  brought  about  by  excessive  use  of  I'Urry. 
In  animals  hvperplafiia  of  the  jnlcrstitial  eoniiective  tissue  of  the  liver  has 
been  induced  by  long-enntinued  adaiinislration  of  phospbonis.  I  liave 
observed  a  similar  condition  in  a  girl  after  phofpkoTat-poiMning. 

Cirrhoniw  of  the  liver  develops  occasionally  in  the  sequence  of 
infectious  disease,  am,  for  instance,  after  hereditarv  or  acquired  syph- 
ilis, pulnionan,-    tuberculosis,  miliary  tuberculosis,  and    malaria. 
At  times  the  'disease  is  as.<*uciated  with  aJterationB  in  the  biliai; 
paengsB  (calculi,  st^nasts  or  occlusion),and  under  such  circnm- 
etaticeg  infectious  factors  must  be  taken  into  consideration,     l*o&- 
[  mbly  the  toxins  of  the  colon-bacterium  plav  an  important  part,  as 
■this  organism,  under  the  conditions  namecl,  is  readily  callable  of 
Fgwning  access  to  tbc  biliary  passages.     Among  the  mdabolio  t/tV 
'  i/rdtTH  that  may  ^ve  rise  to  chnmic  interstitial  inflammation  of 
the   liver  diabdex  and   ipxU  may  be  named.      Some  varieties  of 
chronic  interstitial   he]>atitiB  arc-   dejM.'ndent  upon  aiienmvlrrotic 
aUctyttiong  in  the  hepnlic  artery  and  its  intrabepatJc  ramiticatioos, 
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and  in  the  same  way  as  in  the  kidneys  also  aenUe  contraction 
of  the  liver  may  be  recognized.  Among  all  of  the  causative 
factors  excessive  indulgence  in  alcohol  is  the  most  important^ 
and  this  explains  the  fact  that  the  disease  is  most  common  in  men 
in  the  lower  walks  of  life,  and  that  it  is  more  prevalent  in  some 
countries  than  in  others.  Experience,  unfortunately,  demonstrates 
that  at  times  children  also  are  encouraged  by  their  parents  to 
drink  spirit,  with  the  result  that  cirrhosis  of  the  liver  develops. 

Anatomic  Alterations. — Chronic  interstitial  inflammation 
of  the  liver  may  appear  in  various  anatomic  forms,  and  accord- 
ingly several  varieties  of  the  disease  have  been  distinguishecl. 
All,  however,  agree  in  the  fact  that  the  interlobular  connective 
tissue  throughout  the  entire  liver  has  undergone  diffuse  and  ab- 
normal hyperplasia.  Accordingly  that  variety  of  circumscribed 
connective-tissue  hyperplasia  that  takes  place  about  abscesses, 
new-growths,  and  echinococci  in  the  liver,  and  forms  a  capsule  for 
these,  does  not  belong  in  this  category.  Likewise  the  connective- 
tissue  hyperplasia  that  develops  in  connection  with  conditions  of 
chronic  venous  stasis  and  involves  at  first  and  principally  the 
dilated  intralobular  blood-capillaries  is  not  included.  Probably 
every  liver  in  which  the  connective  tissue  has  undergone  morbid 
hyperplasia  appears  at  first  enlarged.  Subsequently  cicatricial 
contraction  of  the  connective  tissue  often  takes  place,  and  as  a 
result  the  contracted  liver  or  atrophic  cirrhosis  of  the  liver  develops. 
If,  on  the  contrary,  the  liver  remains  persistently  enlarged,  the 
condition  is  one  of  hypertrophic  cin^hosis  of  the  livei\  The  drunk- 
ard \s  liver  is  usually  one  of  atrophic  cirrhosis,  but  there  are  cases 
in  wliich,  although  the  disease  has  been  of  long  duration,  the  liver 
remains  enlarged. 

We  shall  first  describe  fully  alcoholic  cirrhosis  of  the  Uver. 
In  the  develojied  stage  of  the  disease  the  liver  is  diminished 
in  size,  particularly  its  left  lobe,  and  the  designation  contracted 
liver  is  therefore  appropriate  for  this  condition.  The  organ 
is  light  yellow  or  light  yellowish-brown  in  color,  whence  the 
<lesignati()n  cirrhosis  of  the  liver.  The  surface  of  the  organ 
exhil)its  numerous  irrogiihirities  and  nodules,  in  consequence  of 
which  the  disease  has  acquired  the  name  of  granular  atrophy  of 
the  fiver.  The  nodules  vary  in  size  between  that  of  a  poppy- 
seed  and  that  of  a  elierrv.  The  depressions  are  represented  by  a 
grayish,  almost  tninslueent,  tissue,  and  they  result  from  contraction 
of  the  newly  formed  eonncM'tive  tissue,  while  the  projecting  nodules 
consist  of  liver-tissno,  which  in  places  presents  an  almost  ochre- 
yellow  color  from  saturation  of  the  liver-cells  with  biliary  coloring- 
matter.  Tlui  capsule  of  the  liver  often  appears  thickened  in  cir- 
cumscribed or  in  extensive  areas,  and  it  is  at  times  adherent  to 
adjacent  organs,  ])articularly  the  diaphnigm.  Also,  on  section  of 
the  (►riran  the  nodular  api)caran(;e  of  the  surface  is  conspicuous,  and 
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likewise  here,  a8  upon  the  surface  of  the  liver,  grayish,  depressed 
areas,  consisting  of  newly  formed  connective  tissue,  are  visible,  and 
between  which  light-yellow  or  ochre-yellow  colored  liver-tissue 
projects.  At  times,  owing  to  the  dense  hyperplastic  connective 
tissue  present,  the  liver  has  acquired  such  an  indurated  consistency 
that  on  section  with  a  knife  a  creaking  sound  is  audible,  and  ac- 
cordingly the  designation  hardening  or  induration  of  the  liver  seems 
appropriate.  In  some  cases  throvihoiiiH  of  the  portal  vein  develops. 
The  abdominal  cavity  almost  always  contains  transudate.  The 
spleen  is  generally  enlargeil  and  hard ;  the  mucous  membrane  of 
the  stomach  and  intestines  presents  the  appcanmces  of  chronic 
catarrh. 

On  microscopic  examination  of  the  liver  the  increase  in  the  interlobular 
connective  tissue  is  conspicuous.  Generally  several  lobules  are  surrounded 
by  a  broad  band  of  connective  tissue,  and  for  this  reason  alcoholic  cirrhosis 
has  also  been  designated  multilobular  cirrhosis  of  the  liver.  The  connective 
tissue  often  presents  the  appearance  of  cicatricial  tissue  deficient  in  cells, 
although  in  more  recent  areas  an  abundance  of  young  cells  are  present,  and 
these  are  particularly  numerous  close  to  the  peripheral  liver-cells.  The 
intrahepatic  branches  of  the  portal  vein  are  obstructed  or  occluded  in  numer- 
ous places  in  consequence  of  obliterative  endophlebitis.  It  is  assumed  that 
the  vascular  changes  are  dependent  upon  the  connective-tissue  hyperplasia, 
and  for  this  reason  alcoholic  cirrhosis  of  the  liver  is  designated  slIho portal 
cirrhosis.  The  liver-cells  themselves  are  often  in  an  advanced  state  oi  fatty 
degeneration,  and  this  is  probably  due  in  part  also  to  the  action  of  the 
alcohol,  while  in  other  places  they  have  undergone  atrophy  in  consequence 
of  the  pressure  exerted  by  the  newly  formed  connective  tissue.  Often  they 
are  stained  deeply  yellow  with  biliary  coloring-matter.  The  ascites  that 
almost  constantly  attends  alcoholic  cirrhosis  of  the  liver,  the  hypostatic 
catarrh  of  the  gastro-intestinal  membrane,  and  the  enlargement  of  the 
spleen  are  considered  as  consequences  of  sffisis  in  the  portal  circulation 
dependent  upon  obstruction  of  the  intrahepatic  branches  of  the  portal 
vein. 

An  hypertrophic  biliary  or  nionololmUir  cirrhoHiH  of  the  lirer 
has  recently  been  distinguislu^d  from  the  alcoholic  form  of  chronic 
interstitial  inflammation  of  the  liver  first  accnrately  described  by 
Laennec,  and  therefore  designated  Liieiinec's  cirrhosis  of  the  liver. 
The  former  is  characterized  by  al)n()rmal  enlargement  of  the 
liver,  with  a  smooth  surface  and  a  bilious  and  dark-green  color. 
The  bands  of  connective  tissue  may  attain  (|uitc  considerable  pro- 
portions, and  the  liver  may  then  be  travcrscMJ  by  grayish  bands, 
which  at  times  may  be  confounded  with  neoplastic  infiltration. 
The  biliary  passages  frequently  are  abnormally  dilated  and  exces- 
sively distended  with  bile.  The  weight  of  the  liver  may  become 
twice  or  thrice  the  normal.  On  mieroseopie  examination  the 
hyperplastic  connective  tissue  will  be  found  i^enerally  surround- 
ing individual  lobules  of  the  liver  (monolobular  cirrhosis),  and  to 
be  the  seat  of  marked  increase  and  ramification  of  the  smaller 
biliary  passages,  from  which  the  eomieetive-tissue  hyperplasia 
appears  to  have  arisen  {biliary  c//'/7/o.s/.s'  of  the  Hc«r).     The  newly 
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iornicil  connective  tissue  exhibits  no  tendency  to  undergo  cica- 
tricial contraction,  and  therefore  the  liver  does  not  become  reduced 
ID  size. 

SyphilUio  cirrhosis  of  Hie  Ihvr  lias  been  designated  also 
monocellular  cirrhosis  of  the  liver,  because  the  connective-tissue 
hyperplasia  occure  about  individual  liver-cells  and  causes  their 
destruetioa  by  pressure.  The  liver  is  often  greatly  changed  in 
shape,  one  or  more  portions  of  the  organ  becoming  detached  from 
the  main  body  by  bridges  of  connective  tissue,  and  the  liver  is 
thus  converted  into  a  niultilobulatcd  organ — »i/pkiiitie  lobuiatnl 
liver. 

Little  is  as  yet  known  with  regard  to  soit'fc  or  nrlerioaeicrotia 
cii-rhosia  of  the  liver,  which  reseniblea  the  alcoholic  variety  of  the 
disease  and  is  attended  with  contraction  after  previous  enlai^;e- 
ment.  Microscopically  the  extensive  obliterative  endarteritis  in 
the  intrahepatic  branches  of  the  hepatic  artery  is  a  conspicuous 
feature. 

Symptoms  and  Diagnosis. — Tiic  several  anatomic  varie. 
ties  of  cirrhosis  of  the  liver  correspond  also  with  various  clinical 
pictures,  and  we  shall  describe  these  with  the  qualification  that 
typieul  conditions  will  be  considered.  The  distinctive  symptoms 
of  alcoholic  cirrhosis  of  the  liver  are  usually  preceded  b^"  manifes- 
tations of  chronic  gastro-intestinal  catarrh,  which  likewise  is 
dependent  U|»n  excessive  iiuhilgcuce  in  alcohol.  The  patients 
become  more  and  more  emaciated,  lose  their  appetite,  and  acquire 
a  peculiar  grajrish-yelloT  color  of  the  Bkin.  The  sclene  generally 
arc  distinctly  jaundiced.  Marked  icteric  discoloration  of  the 
skin  and  mucous  mciubr.incs  docs  not  occur,  tis  a  rule.  Id  some 
cases  disagreeable  sensations  of  tenuon,  of  preBsore,  and  even  of 
pain  in  the  region  of  the  liver  occur,  while  in  others  attention 
is  first  attracted  to  the  disease  by  increase  in  girth  in  consequence 
of  accumulation  of  fluid  in  the  abdominal  cavity.  If  opi>or- 
tunity  be  afforded  to  examine  the  liver  at  an  early  stage  of  the 
disease,  it  will  be  found  to  be  enlarged,  with  ita  lower  border  at 
the  level  of  the  umbilicus,  and  even  lower.  At  the  same  time 
the  hardness  of  the  oi^n  is  notable,  and  this  mav  be  distinctly 
rwf^nized  by  palpation  of  the  lower  mai^in  of  the  liver.  Gradu- 
ally the  liver  undergoes  progressive  diminution  in  size,  and  its 
lower  border  will  be  found  above  the  right  costal  margin.  If  the 
abdominal  walls  are  thin  and  deficient  in  fat,  the  trained  hand 
may  succeed  in  detecting  nodular  irregularities  upon  the  surface 
of  the  liver.  The  examiuatinn  of  the  liver  is  sometimes  attended 
with  insurmountable  difficulty  from  the  accumulation  of  fluid  in 
the  abdominal  cavity,  causing  distention  of  the  abdominal  walla 
and  displacing  the  liver  upward  into  the  concavity  of  the 
diaphragm.  At  times  the  information  desired  can  be  gained 
through  percuaaioD  and  palpation  to  a  certain  degree  by  practis- 
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in^  &hock-lik<>  pa]])ati(>ii  in  tlic  dorsal  decubitus,  or  pcrctisgion  and 
pal[>ation  with  the  patient  oecnpying  the  left  lateral  decubitus  or 
the  prone  ptMitiou. 

Dropsr  of  the  abdominal  canty — ascites — is  quite  a  constant 
symptom  of  alcoholic  cirrhosis  of"  the  liver,  and  is  dependent  upon 
stcnn.-^is  and  partial  o<:'<'ltiMiou  of  intrahepatic  branches  of  tlie 
portal  vein,  and  the  resulting  increase  of  blood -pressure  in  the 
trunk  of  this  vein.  The  abdominal  walls  are  not  rarely  distended 
lo  the  utmost,  and  the  heart  and  the  lower  luar^inn  of  the  lungs, 
tot^ther  with  the  diaphragm,  may  be  greatly  displaced  upward. 
The  nmbilicua  not  rarely  forms  u  marked  projection  forward,  and 
in  tnmsmittetl  light  appears  translucent  because  the  umbilical 
hernia  contains  serous  fluid  from  the  abdominal  cavity.  Not 
rarely  jjoints  of  rupture  in  the  cutis  arc  observed  upon  the  lower 
lialf  of  the  abdomen  in  the  form  of  striK.  OfU-n  excessively  dis- 
tendeil  and  markedly  tortuous  cntajieous  veins  in  the  abdominal 
wall  attract  attention.  Usually  the  trunk  of  each  inferior  epigas- 
tric vein  ascends  from  the  middle  of  Poupart's  ligament,  and 
mnils  otr  various  ramilications  at  the  level  of  the  umbilicus. 
These  unite  with  branches  of  the  superior  epigastric  veins,  which 
generally  disappear  at  the  level  of  the  nipple  and  iu  the  direction 
of  tlie  axillar)'  cavitv.  Obviously  these  conditions  arc  dependent 
upon  the  venous  collateral  circulation  that  develops  because  the 
Awitic  fluid  rests  upon  and  compresses  the  inferior  vena  cava. 

An  imconuiion  variety  of  vcnouii  collateral  cin^ulatian  in  cases  of  i-ir- 
BlllOBisof  the  liver  is  known  as  the  ca;jMf  Meduaee — cirmimphcUat.  This  con- 
■  aKta  in  the  presence  of  greatly  dilated  Teins  HUrrounding  the  uinbilirus, 
Vaad  constituting  a  sort  of  cavernonia.  The  veHHels  are  branches  of  the  epi- 
I  matric  veins,  which  have  entered  into  anmrtomoBis  with  the  pRmlims  umbil- 
fical  vein  in  the  round  ligament  of  ibe  liver. 

In  contradistinction  from  hy^Kintatic  ascites,  it  is  distinctive 
I'Of  the  ascites  of  alcoholic  cirrhosis  of  tbe  liver  that  the  extreni- 
)  are  free  fn>m  cutaneous  edema.  Only  when  the  ascites,  by 
reason  of  its  weight,  causes  considerable  stenosis  of  the  vena  cava 
will  hypostatic  edema  develop ;  but  this  is  characterized  by  the 
fact  that  it  is  slight  a.s  compared  with  that  of  marked  ascites. 
At  times  cachectic  edema  of  the  skin,  or  edema  of  the  extremities 
9  one  side,  develops  in  conseqnence  of  marantic  thrombosis  of  the 
femoral  vein.  The  spleen  is  almmt  always  eidai^ed,  although 
excessive  ascites  often  prevents  recognition  of  this  condition. 
Recently  attention  has  been  called  to  the  fact  that  the  old  view, 
according  to  which  the  enlargement  of  the  spleen  is  due  to  stasis 
in  the  |>ortaI  vein,  appears  not  to  be  correct,  because  enlai^cment 
of  the  spleen  at  times  (wcurs  so  early  that  it  is  more  probably 
correct  that  the  enlargement  of  the  spleen  and  that  of  tlie  liver 
are  dependent  n|)on  identical  causes.  If  the  excessive  indulgence 
in  alcohol  ha-«  already  given  rise  to  chronic  Kastro-lntestinal  catairh, 
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this  becomes  materially  aggravated  in  consequence  of  portal  cir- 
rhosis of  the  liver,  because  the  obstruction  and  occlusion  of  the 
intrahepatic  branches  of  the  portal  vein  give  rise  to  stasis  in  the 
veins  of  the  stomach  and  tne  intestine.  At  times  hemoirlioids 
develop.  If  the  stasis  becomes  excessive,  there  may  be  extensive 
hemorrhages  in  the  mucous  membrane  of  the  stomach,  and  vomit- 
ing of  blood — hematemesis.  At  times,  however,  blood  that  is 
vomited  may  come  from  varicose  dilatations  of  the  veins  in  the 
lower  portion  of  the  esophagxis.  Death  from  hemorrhage  may 
take  place  within  a  short  time  from  uncontrollable  bleeding. 
The  duration  of  alcoholic  chi'hosis  of  the  liver  is,  as  a  rule,  more 
than  a  year  (up  to  five  years).  But  rarely  is  an  acute  course  of 
a  few  weeks  observed.  The  course  of  the  disease  is  usually  afeb- 
rile. At  times,  however,  febrile  movement  occurs,  the  cause  of 
which  is  unknown — hepatic  fever.  In  some  cases  death  results 
from  asphyxia  and  cardiac  paralysis  if  the  accumulation  of  fluid 
in  the  abdominal  cavity  has  become  so  considerable  that  the  lungs 
and  the  heart  are  unduly  displaced  upward.  Other  patients  die 
amid  signs  of  progressive  asthenia.  Under  such  conditions  svmp- 
toms  of  dissolution  of  the  blood  appear  upon  the  skin  and  the 
mucous  membranes.  Tlie  occurrence  of  fatal  hemorrhage  from 
the  dilated  esophageal  veins  has  already  been  mentioned. 

The  diagnosis  of  alcoholic  cirrhosis  of  the  liver  is  easy  if  the 
three  main  symptoms — a  small,  hanl,  nodular  liver,  enlargement 
of  the  spleen,  and  ascites — are  ])rescnt,  particularly  if  the  patient  is 
admittedly  a  spirit-dr'mker  and  presents  a  sidlow,  slightly  icteric 
tint  of  the  skin.  Should,  however,  marked  ascites  prevent  examina- 
tion of  the  liver  and  the  spleen,  the  condition  may  be  confounded 
with  thrombosid  of  the  portal  vein,  and  tuberculous,  carcinomatous,  and 
chronic-serous  peritonitis.  Under  snch  conditions  the  most  reliable 
procedure  is  to  remove  the  ascites  by  puncture  of  the  abdom- 
inal cavity,  l)ccause  sul)se(juently  the  liver  and  the  spleen  become 
acccssil)lo  often  with  snrj)rising  distinctness  immediately  after  the 
pnneture,  and  an*  sns(*e])til)le  of  examination.  At  times,  natur- 
ally, the  liver  remains  in  the  concavity  of  the  diaphragm  in  spite 
of  abdominal  j)nn(tur(\  ii:enerally  in  consequence  of  perihepatitic 
adhesions  to  thr  dinphratrni.  It  should  then  not  be  forgotten 
that  thrombosis  oi'  the  portal  vein  usually  develops  in  the  sequence 
of  inflannnatorv  :ni<l  ulcerative  ])roeesses  in  the  stomach,  intestine, 
and  genito-urinary  iippnratns  ;  that  carcinomatous  inflammation 
of  the  peritoneum  oeeurs  in  advanced  life,  and  is  associated  with 
cachexia  ;  and  that  tuherenlons  peritonitis  is  generally  secondary 
to  tuberculo.-is  ol*  the  hmirs,  intestines,  or  mesenteric  glands,  and 
is  usually  associated  with  pain  and  fel)rile  movement,  but  without 
icterus.  At  times  pericardial  adhesions,  with  myocardial  weak- 
ness and  stasis,  j)articularly  in  the  veins  of  the  peritoneum,  con- 
stitute a  source  of  irvvnt  diatrnostic  dillicultv.     The  decision   will 
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then  depend  principally  upon  the  denionst ration  of  the  previous 
presence  or  absence  of  pericarditis.  The  typical  picture  of  hyj)er- 
trophic  or  bilmry  cirrhosis  of  the  liver  is  produced  by  that  variety 
of  the  disease  which  has  been  designated  also  hypertrophic  cirrho- 
ms  of  the  liver  with  jaundice.  In  this  disorder  the  liver  is  greatly 
enlarged,  and  its  lower  border  often  extends  considerably  below 
'the  level  of  the  umbilicus.  Also  its  upper  border  nuiy  be  dis- 
placed upward.  At  the  same  time  the  organ  is  characterized  by 
increased  resistance  and  hardness,  although  its  surface*  appears 
smooth,  and  the  liver  does  not  undergo  diminution  in  size.  The 
^spleen  also  usually  exhibits  considerable  enlargement.  Aacifes 
is  not  present,  but  on  the  other  hand  jaundice  is  marked.  The 
patients  complain  principally  of  a  sense  of  pressure  and  of  tension 
ui  the  region  of  the  liver  and  of  derangement  of  gastro-intestinal 
^UJtivity.  The  disease  usually  pursues  a  sloiv  course,  and  at  times 
may  persist  for  more  than  five  years.  Profp^essive  emaciation^  at 
^times  also  cholemic  manifestations,  usually  lead  to  death. 

In  two  cases  I  have  observed  the  clinical  picture  of  hypertrophic  cir- 
Thoeis  of  the  liver  with  jaundice  in  which  nost-niortem  examination  dis- 
closed the  existence  of  psetidofeukemia.  Enlargement  of  the  liver  and  of 
the  spleen  had  resulted  from  pseudoleukemic  new-prowths,  and  the  (>rofound 
icterus  from  the  pressure  exerted  by  enlarged  lymph-glands  upon  the  heoHtic 
<ioct8  in  the  transverse  fissure.  Between  fiortal  and  biliary  cirrhosis  of  the 
liver  there  are  various  relations  and  gradations,  so  that  a  whole  series  of 
varieties  of  cirrhosis  of  the  liver  has  been  described.  The  following  sche- 
snatic  enumeration  is  presented  : 

I.  Alcoholic  or  portal  cirrhosis  of  the  liver. 

a.  With  atrophy  of  the  liver,  ascites,  and  enlargement  of  the  spleen ; 

b.  With   hypertrophy   of   the   liver,   ascites,   and  enlargement  of  the 
^leen ; 

c.  With  jaundice. 

II.  Hypertrophic  or  biliary  cirrhosis  of  the  liver,  with  jaundice. 

III.  Biliary  cirrhosis  of  the  liver,  vith  consecutive  atrophy. 

a.  With  enlargement  of  the  snleen  ; 

b.  Without  enlargement  of  the  spleen. 

In  one  of  my  patients  a  monolobular  form  of  cirrliof^is  of  the  liver  was 
suddenly  enperadded  to  a  preexisting:  multilobular  cirrhrj-is  and  rauned 
death  in  the  aecond  week  of  the  di-ea^o.  \u'\\\^  attended  with  enhutM-nM  rit 
of  the  spleen,  bat  without  jaundice  and  asriti-s;  and  in  anotln-r  in  which 
death  resulted  fromcholemia,  thf^rc  wa-  found  on  niaoro-copic  examinaf  ion 
the  typical  appearances  of  hypertrophic  portal  ('nrha^U  of  th**  liv<T,  wliih* 
microscopic  examination  disclo«f'd  a  m^^t  beautiful  rxamf>lc  of  monolobij- 
lar  cirrhosis  of  the  liver.  Ascites  wa-  rir»t  f-n-^-nt.  TIk-  cla*«ifiratiori-  >.rijr- 
gested  therefore  scarcely  indicate'  mon-  tlian  tliat  fvrrv  raHf  of  rirrlj'--i-  of 
the  lirer  may  possess  peculiaritif-^  of  it«  own.  and  mIiouUI  b^  can-fullv  ix- 
amined.  Upon  what  these  peculiariti*-  d«'pf  nd  lias^.  liowr\wr.  not  y<'t  b«'<n 
explAined. 

Syphilitic  cirrhomM  of  thp  livf^r  I-  rb;inKtrriz<^l  '•-fx'ri;i||y  hy  \\u* 
coiwtrictiiig  off  of  individual  [K»rti<'n.  r,f  tb^-  li\^r.  It  m.-iy  b#* 
readilv  confounded  with  con-^trif-t^d  liv^r  jjnH  v. itb  lui/jor.-^  of  the 
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iver.  Little  is  known  with  regard  to  senik  or  arteriosderotie  eir-- 
rhosia  of  the  liver.  It  develops  insidiously  in  elderly  persons  who 
perhaps  may  always  have  passed  temperate  lives,  the  liver  being 
large  and  hard,  and  subsequently  undergoing  reduction  in  size. 
Ascites  occurs  and  death  results  from  excessive  asthenia. 

Prognosis. — The  prognosis  of  cirrhosis  of  the  liver  is  unfa- 
vorable, for  there  is  no  remedy  capable  of  causing  disappearance 
of  the  hyperplastic  connective  tissue,  and,  besides,  the  disease  ex- 
hibits an  undeniable  tendency  to  progress.  As  a  rule,  the  patients 
are  at  so  advanced  a  stiip^e  of  the  disease  when  they  come  under 
observation  for  treatment  that  the  outlook  for  therapeutic  success 
is  small.  Nevertheless,  isolated  observations  have  been  made  in 
which  it  has  been  possible  to  check  the  progress  of  the  disease, 
and  to  relieve  distressing  symptoms  permanently,  particularly  the 
ascites. 

Treatment. — In  the  treatment  causal  therapy  plays  an  im- 
portant part.  The  patients  should  be  weaned  from  the  use  of 
alcohol,  or  if  syphilis  be  the  etiologic  factor,  poUissium  iodid 
(5.0  :  200 — 75  grains  :  6.V  fluidounces ;  15  c.c. — 1  tablespoonful — 
thrice  iktixXy)^  mcrcuroiis  cMorld  (0.5 — 7^  grains;  1  such  powder 
thrice  weekly),  or  mrvcurial  ointment  (5.0 — 75  grains — to  be  used 
by  inunction  daily  for  25  or  30  days)  should  be  prescribed.  In 
ciuses  of  arterio- sclerotic  cirrhosis  of  the  liver  the  employment 
of  potassium  iodid  may  be  recommended.  Among  symptomatic 
remedies  pot(is.sium  iodid  and  mercuroicff  chlorid  occupy  first  place. 
A  milk-diet  should  be  observed  (1  or  2  quarts  of  thoroughly  boiled 
milk  in  small  amounts  at  intervals  of  from  one-quarter  to  one- 
half  an  hour  throno^liout  the  day),  as  milk  is  an  easily  digestible 
and  nutritious  article  of  food,  and  it  also  stimulates  diuresis. 
Local  treatment  will  be  required  with  especial  frequency  for  the 
excessive  dscitic  accnniuhtiion.  Generally  little  can  be  accom- 
plished with  diuretics,  laxatives,  and  dia])horetics.  The  most 
relial)le  measure  is  abdominal  puncture.  As  a  rule,  the  fluid  natu- 
rally soon  n^aceumnlatos,  but  there  is  no  objection  to  repeating  the 
puncture  fnun  time  to  time.  It  is  properly  becoming  more  com- 
monly the  pnicti(u*  not  to  reserve  puncture  as  a  last  resort,  but 
to  employ  it  early  in  order  to  avert  threatening  asphyxia.  At 
tiiu<\s  roaecuinnlation  of  the  fluid  does  not  take  place  after  punc- 
ture, and  reeov(M*y  ensues.  Courses  of  treatment  at  springs  should 
be  prescribed  only  wIkmi  ascites  is  absent  or  inconsiderable,  so  that 
tlie  patient  can  move  about.  Carlsbad,  Marienbad,  Homburg, 
Kissingen,  and  Tanisp  especially  may  be  recommended. 

ACUTE  YELLOW  ATROPHY  OF  THE  UVEEl* 

""^Hology. — A  cute  yellow  atrophy  of  the  liver  is  an  exceedingly 

•.^fi.nded  with  rapid  fatty  degeneration  of  the 
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liver-cells,  with  their  disintegration  and  absorption,  so  that  within  a 
few  days  the  liver  becomes  greatly  diminished  in  size.  The  dis- 
ease develops  generally  under  the  influence  of  bacterial  poisoxus 
(toxins)  and  perhaps  also  of  putrefactive  alkaloids  (ptomains). 
although  little  of  a  definite  nature  is  known  in  this  connection, 
It  has  been  maintained  further  tliat  certain  chemic  poisons  (phos- 
phorus, fungous  poisons)  may  cause  acute  yellow  atrophy  of  the 
liver,  but  under  such  circumstances  tliere  is  probably  resemblance 
rather  than  identity  in  the  anatomic  and  clinical  pictures.  At  timci: 
acute  yellow  atrophy  of  the  liver  develops  in  the  sequence  of 
iiifectioiis  diseases,  as,  for  instance,  typhoid  fever,  pharyngeal 
diphtheria,  enteritis,  and  syphilis.  At  other  times  the  disease 
occurs  as  a  complication  of  other  diseases  of  the  liver,  as,  for  in- 
stance, cirrhosis  and  fattv  liver.  Occasional Iv  small  endemics  of 
acute  vellow  atrophv  of  the  li.ver  have  been  observed  in  barracks, 
so  that  the  suggestion  of  an  independent  infectious  disease  has 
been  raised.  It  is  known  that  the  disease  occurs  with  relative 
frequency  during  pregnancy,  and  with  particular  frequency  between 
the  fifth  and  the  eighth  month,  and  less  commonly  in  association 
with  parturition.  Under  such  circumstances  ptomains  may  be 
the  exciting  agents.  Often  a  definite  cause  cannot  be  demon- 
strated— cryptogeiietic  atrophy  of  the  liver .  Occasionally  fright^ 
emotional  disturbances  of  other  kind,  and  alcoholism  are  assigned 
as  causes.  Experience  has  shown  that  acute  yellow  atrophy  of  the 
liver  occurs  more  covimonhi  in  vomen  than  in  men.  Altiiough  the 
disease  is  most  common  at  the  vigorous  period  of  life  (from  25  tc 
45),  on  the  other  hand  cases  have  been  observed  also  in  children 
and  the  aged. 

Anatomic  Alterations. — On  opening  the  abdominal  cavity 
the  liver  is  often  not  at  all  visible  from  having  fallen  back  toward 
the  vertebral  column,  and  being  covered  in  front  by  loops  of  intes- 
tine. The  organ  has  often  lost  more  than  half  in  size  and  weight. 
The  capsule  of  the  liver,  therc'fore,  is  wrinkled.  The  consistence 
of  the  organ  is  diminished,  so  that  it  can  almost  be  shaken  to  and 
fro.  On  section  the  liver  presents  a  more  or  less  marked  ochre- 
yellow  color.  In  addition  areas  stained  red  are  present,  resulting 
from  the  ochre-yellow  areas.  Red  markings  are  observed  particu- 
larly in  the  left  lobe  of  the  liver,  in  whicli  the  disease  is  prone  t<: 
begin. 

On  microscopic  examinaticm  attention  is  attracted  ])articularly 
by  the  marked  fatty  degeneration  of  the  liver-eells.  Tlie  celh 
undergo  disintegration,  the  mass(\s  of  fat  are  partially  absorlxMl 
and  eventually  there  remains  a  striated  empty  structure  fn^e  from 
liver-cells.  The  blood-vessels  also  undcM'go  fatty  degeneration, 
The  interlobular  biliary  passages  stand  out  with  marked  distinct- 
ness, and  appear  hyperplastie.  Cellular  proliferation  and  round- 
cell  accumulation  also  take  place  in  the  interlobular  connective 
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tissue,  and  cirrhosis  of  the  liver  has  been  observed  to  develop  in 
the  sequence  of  acute  yellow  atrophy.  At  times,  but  by  no  means 
constantly,  bacteria  have  been  found  in  the  liver  (Streptococcus 
pyogenes,  Staphylococcus  pyogenes  albus,  pneumoniacoccus,  Bacte- 
rium coli  commune).  If  the  liver  has  been  exposed  to  the  air  for 
a  while,  a  frost-like  deposit  at  times  takes  place  upon  its  sur- 
face, and  this  is  found  upon  microscopic  examination  to  consist  of 
needles  of  tyrosin  and  spheres  of  leucin.  In  all  probability  acute 
yellow  atrophy  of  the  liver  consists  in  a  degenerative  process 
involving  the  liver-cells,  and  to  which  secondarily  inflammatory 
alterations  (proliferation  of  the  biliary  passages,  connective-tissue 
hyperplasia)  are  superadded.  The  remaining  organs  are  generally 
characterized  by  their  marked  icteric  hue.  In  addition,  extrava- 
sations of  blood  occur  in  the  viscera.  Usually  the  glandular  cells 
of  the  stomach,  the  intestine,  the  pancreas,  the  convoluted  urinary 
tubules,  often  also  the  muscle-fibers  of  the  myocardium  and  of 
the  voluntary  muscles,  are  in  a  state  of  fatty  degeneration.  The 
spleen  and  the  portal  and  retroperitoneal  lymph-glands  are  enlarged 
and  softened. 

Symptoms,  Diagnosis,  and  Prognosis. — Acute  yellow 

atrophy  of  the  liver  often  sets  in  with  prodromes,  consisting  in 
symptoms  of  gastro-intestinal  derangement.  Then  icteric  discolor- 
ation of  the  skin  and  of  the  mucous  membranes  takes  place,  and  this 
attains  the  highest  possible  degree  of  intensity  within  a  short  time. 
Soon  symptoms  are  superadded  of  a  condition  that  is  designated 
cholemia,  and  which  has  recently  been  attributed  to  auto-intoxica- 
tion w^ith  abnormal  metabolic  products.  Consciousness  becomes 
more  and  more  obscured,  delirium  develops,  and  the  patients  groan 
and  often  throw  themselves  about  restlessly  in  bed,  and  from  time 
to  time  exhibit  clonic  muscular  contractions  in  individual  extrem- 
ities or  in  all  of  the  muscles.  Often  symptoms  of  blood-dissolution 
further  appear,  and  there  may  be  hemorrhages  beneath  the  skin 
and  the  various  mucous  membranes.  Amid  progressive  loss  of 
consciousness  the  disease  generally  terminates  fatally  in  the  second 
week,  although  at  times  it  may  be  protracted  for  from  six  to  four- 
teen weeks. 

In  the  diagnosis  of  acute  yellow  atrophy  of  the  liver  the  changes 
in  the  liver  and  in  the  urine  are  particularly  important.  On  per- 
cussion, and  to  a  certain  degree  also  on  palpation,  the  liver  will  be 
found  from  day  to  day  to  be  growling  smaller  in  size.  The  dulness 
yielded  by  the  left  lobe  disappears  earliest,  and  eventually  the 
entire  area  of  hepatic  dulness  may  be  reduced  to  a  narrow  band. 
The  liver-dulness  may  even  be  wholly  wanting,  and  be  replaced  by 
an  area  yielding  a  tympanitic  note.  The  diminution  in  the  area 
of  liver-dulne.^s  progresses  gradually  from  below  upward.  Pressure 
over  the  liver  is  in  conspicuous  degree  painful.  Diminution  in  the 
size  of*  the  liver  may  be  simulated  by  the  presence  of  intestine — 
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as,  for  instance,  the  transverse  colon  greatly  distended  with  gas- 
between  the  surface  of  the  liver  and  the  abdominal  and  thoracic 
walls ;  but  generally  such  a  condition  is  only  a  transient  one,  sc 
that  within  a  short  time  the  liver-dulness  is  completely  restored 
Besides,  the  liver-dulness  can  frequently  be  elicited  by  pressing  the 
pleximeter  firmly  upon  the  abdominal  wall,  thus  flattening  the 
transverse  colon  upon  the  surface  of  the  liver.  Also,  in  the  pres- 
ence of  free  perforative  peritonitis  disappearance  of  Hver-dulnesf 
takes  place  when  the  gas  that  has  escaped  from  the  stomach  or  the 
intestine  into  the  abdominal  cavity  insinuates  itself  between  the 
liver  and  the  thoracic  and  abdominal  wails,  but  such  a  conditio! 
develops  suddenly,  and  is,  or  at  least  may  b(»,  unattended  with 
icterus,  while  peritonitic  pain,  abdominal  distention,  and  the  like 
predominate. 

The  mine  is  usually  passed  in  small  amounts,  possesses  a  deep- 
brown,  icteric  hue,  and  gi^neral I y  contains  albumin,  fibrinous  tube- 
casts,  epithelial  cells  from  the  uriniferous  tubules  and  the  bladder 
and  round  cells.  Of  particular  importance  is  the  occurrence  of 
lieedles  of  tyrosin  in  the  urinary  sediment,  and  which  usually  lie 
together  in  sheaf-like  arrangement,  and  of  spheres  of  leucin,  several 
of  which  are  often  coherent,  and  which  are  characterized  bv  theii 
double  contour.  Usually  both  of  these  substances  are  precipitated 
spontaneously.  Should  this  not  be  the  case,  they  can  be  precipi- 
tated by  adding  acetic  acid  to  a  drop  of  urine  ui)on  a  slide,  and 
permitting  evaporation  to  take  phace.  It  may  be  remarked  inci- 
dentally that  leucin  and  tyro.sin  occur  in  the  urinary  sedimeni 
also  in  association  with  other  severe  varieties  of  jaundice — as,  foi 
instance,  following  phosphorus-poisoning — and  at  times  also  in  the 
course  of  severe  infectious  diseases  (small-pox).  The  amount  of 
urea  in  the  urine  will  be  found  diminished.  Of  abnormal  urinarj 
constituents,  sarcolactic  acid  has  further  been  isolated.  All  of  these 
facts  indicate  that  the  metabolism  is  profoundly  altered  in  (jases  of 
acute  yellow  atrophy  of  the  liver.  The  disease  is  genenilly  unat- 
tended with  fever,  and  almost  invariably  terminates  fatally  witl 
progressive  asthenia  and  loss  of  consciousness.  The  prognosis  ij 
therefore  hopeless. 

Treatment. — Oausal  treatment  is  applicable  only  when  syph- 
ilis is  an  etiologic  factor,  and  under  such  conditions  inunctions  of 
mercurial  ointment  (5.0 — 75  grains)  may  be  employed,  and  pofufi- 
Hium  iodid  (5.0  :  200 — 75  grains  :  OA  Huidounces  ;  15  c.(?. — a  table- 
si>oonful — thrice  daily)  administered.  The  symptomatic  treatmeni 
ejonsists  in  the  employment  of  dinvihmts^  as,  for  instance  : 

R  Camphorated  oil,  1 0.0  (2.J  flu  id  nuns). 

Dose:  1  c.c.  (15  minims)  subciitaneously  thrice  daily. 

The  administration  of  from  1  to  2  rjuarts  of  boiled  milk  dailv 
is  advisable  in  order  to  increase  the  s(?cretion  of  urine,  and  thus 
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hasten  the  elimination  of  possible  toxic  metabolic  products  from 
the  body.  It  may  also  be  advantageous  to  stimulate  the  secretion 
of  urine  by  permitting  500  c.c.  (1  pint)  of  lukewarm  physiologic 
Balt-solation  (0.75  per  cent.)  to  flow  into  the  rectum  or  beneath  the 
skin  several  times  daily. 

FATTY  OR  ADIPOSE  LIVER* 

Stiologfy. — Fatty  liver  is  only  of  subordinate  clinical  sig- 
nificance. A  distinction  must  be  made  between  cachectie,  toxic, 
infectious  fatty  liver,  and  that  due  to  over-eating.  Fatty  liver  due 
to  overheating  occurs  in  association  with  obesity,  and  develops 
usually  in  persons  who  eat  a  great  deal,  partake  excessively  of 
carbohydrates  and  of  alcoholics,  and  indulge  insufficiently  in  phys- 
ical exercise.  Cachectic  fatty  liver  develops  in  the  sequence  of 
loss  of  blood  or  of  discharges  (protracted  suppuration)  and  debili- 
tating diseases  (pulmonary  tuberculosis,  carcinoma,  chlorosis,  per- 
nicious anemia,  leukemia,  etc.).  Toxic  fatty  liver  occurs  in  the 
train  of  certain  intoxications,  among  which  poisoning  with  phos- 
phorus, arsenic,  and  mercury  may  be  particularly  mentioned. 
Infectious  fatty  liver  is  that  variety  that  develops  not  rarely  in  the 
sequence  of  acute  infectious  diseases.  Fatty  liver  occurs  further  in 
association  with  venous  stasis  in  the  form  of  the  fatty  nutmeg-liver, 
and  more  especially  locally  in  connection  with  diseases  of  the  liver 
in  the  neighborhood  of  carcinomatous  abscesses  and  cirrhosis  of 
the  liver.  A  variety  of  physiologic  fatty  liver  occurs  in  infants. 
It  is  a  form  of  fatty  liver  due  to  over-feeding,  and  is  dependent 
upon  the  use  of  milk  containing  much  sugar  in  conjunction  with 
insufficient  bodily  activity. 

Anatomic  Alterations. — In  cases  of  well-developed  fatty 
liver  the  organ  is  enhxrged  and  its  margins  blunt.  It  is  light 
gray  or  yellowish  gray  in  color.  On  section  of  the  liver  a  fatty 
deposit  adheres  to  the  blade  of  the  knife.  On  microscopic  exami- 
nation the  liver-colls  are  found  filled  with  large  and  small  fat- 
globules.  In  aildition  some  of  them  not  rarely  contain  consider- 
able hiliarv  colorino^-niatter.  A  distinction  has  been  made  between 
fatty  infiltration  and  fatty  degeneration  of  the  liver,  accordingly  as 
the  fat  in  the  liver-eolls  has  l)een  deposited  through  the  inter- 
mediation of  the  blood  or  has  developed  in  the  liver-cells  them- 
selves from  disinto^rration  of  their  protoplasm.  Probably  the 
fatty  liver  due  to  over-feed in<j^  is  a  variety  of  fatty  infiltration; 
while  the  eac^hectic,  toxie,  and  infectious  forms,  are,  on  the  contrary, 
varieties  of  fatty  dcirencration.  The  view  that  fatty  infiltration 
and  fatty  deircneration  are  distiit<i:uishable  from  each  other  by  the 
fact  that  in  eases  of  the  former  the  liver-cells  are  filled  with  large 
fat-ji^lobnles,  while  in  cases  of  the  latter,  on  the  contrary,  the  liver- 
cells  are  tilled  with   numerous  small  and  minute  fat-globules,  is 
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not  correct.  It  has  been  pointed  out  that  the  differentiation 
between  the  two  conditions  can  be  made  by  chemic  means, 
inasmuch  as  in  the  presence  of  fatty  infiltration  the  amount  of 
water  in  the  liver  is  reduced  (from  70  to  50  per  cent.),  because 
the  fat  has  displaced  the  water  of  the  liver-cells;  while  in  the 
presence  of  fatty  degeneration  the  amount  of  water  remains  un- 
changed. Should  fatty  liver  be  an  associated  manifestation  of 
general  obesity,  unusually  large  amounts  of  fat  are  found  also 
in  other  organs  and  structures  (subcutaneous  connective  tissue, 
epicartlium,  mesentery,  epiploic  appendices). 

Symptoms,  Dia^osis,  and  Prognosis.— Patients  with 

fatty  liver  due  to  over-eating  not  rarely  complain  of  a  sense  of 
tension  and  of  constriction  in  the  region  of  the  liver,  and  on  pal- 
pation and  percussion  this  organ  will  be  found  enlarged,  resistant, 
smooth,  with  blunt  borders,  and  at  times  also  tender  on  pressure. 
The  remaining  symptoms  of  general  obesity  will  generally  indi- 
cate that  the  manifestations  just  mentioned  are  deix'ndent  upon 
fatty  infiltration  of  the  liver.  To  what  extent  digestion  and 
metabolism  are  thereby  deranged  is  not  definitely  known.  The 
prognosis  dej^ends  U|X)n  whether  the  genenil  obesity  can  be  cor- 
rected or  not.  CachectWy  toxic,  and  infect lom  fatty  liver  may  be 
wholly  unattended  with  symptoms. 

Treatment. — The  treatment  of  fattv  liver  consists  in  the 
treatment  of  the  fundamental  disorder,  as,  for  instance,  of  that 
variety  due  to  over-eating,  in  strict  regulation  of  the  diet. 


AMYLOID  LIVER. 

Etiology. — Amyloid  degeneration  of  the  liver  may  develop 
as  a  result  of  wasting  discharges  and  cachectic  states  oi*  all  kinds, 
as,  for  instance,  protracted  su])])urati()n,  ])arti(Milarly  of  bones  and 
joints,  of  the  kidneys  and  the  pelvis,  ])l(Miral  emjn'enia,  chronic 
diarrhea,  pulmonary  tubereuh)sis,  malarial  and  syphilitic  cacliexia. 
In  rare  instances  it  is  impossible  to  ascertain  the  cruise,  so  that 
the  disease  gives  the  impression  of  being  an  independent  disorder. 
The  condition  occurs  at  all  periods  of  life,  and  in  children  ])artic- 
ularly  in  the  sequence  of  scnjfnlons — thus  actually  tuberculous — 
suppuration  of  the  lymphatic  glands,  bones,  or  joints. 

Anatomic  Alterations. — In  cases  of  well-developed  aniyl<»id 
degeneration  the  liver  is  large,  smooth,  and  hard — almost  as  if 
frozen.  Its  weight  may  be  increased  threelold.  On  section  the 
margins  exhibit  an  almost  tnmslncent  aspe<*t,  and  upon  the  cut 
8ur&ce  the  liver-substance  can  be  scni|)e(l  with  the  knife  as  if  the 
organ  were  frozen.  If  tincture  of  iodin,  or,  still  better,  LugoPs 
solution  (pure  iodin,  0.5 — 7^  grains  ;  potassium  iodid,  ;").() — 75 
grains;  distilled  water,  200.6 — Gi   Hnidounces),  be  poured  upon 
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the    cut  surface,   the    liver  becomes    stained    dark    brown    or 
mahogany-brown  in  the  amyloid  areas. 

On  microscopic  examination  of  the  liver  the*  portions  involved 
in  amyloid  degeneration  can  be  recognized  from  their  clear,  waxy 
luster.  They  appear  swollen  and  structureless,  but,  above  all, 
they  yield  the  amyloid  reaction,  being  stained  brown  with  Lugol's 
solution.  If  the  sections  are  then  placed  in  a  watch-glass  contain- 
ing dilute  sulphuric  acid,  they  assume  a  bluish  or  bluish-violet 
tint.  Methyl-violet  gives  the  areas  involved  in  amyloid  degenera-. 
tion  a  bright-red  tint,  and  they  are  thus  sharjjy  differentiated 
from  the  adjacent  healthy  tissue  stained  blue. 

Careful  histologic  examination  discloses  that  the  walls  of  the  blood- 
vessels are  first  involved  in  the  process  of  amyloid  degeneration,  and  pri- 
marily the  walls  of  the  hepatic  arteries,  subsequently  those  of  the  inter- 
lobular capillaries  and  the  branches  of  the  portal  vein.  The  liver-cella 
generally  remain  exempt,  and  according  to  some  observers  permanently 
80.  Chemic  examination  of  the  amyloid  material  discloses  that  it  contains 
nitrogen,  and  is  a  proteid  substance.  The  source  of  this  abnormal  meta- 
bolic product  is  unknown.  In  all  probability  the  amyloid  substance  is 
generated  locally,  for  not  rarely  in  the  application  oi  the  amyloid  test 
appearances  are  encountered  in  which  a  gradual  transition  in  color  is 
observed  to  take  place  from  healthy  to  amyloid  tissue.  Some  observers, 
however,  assume  that  the  amyloid  substance  is  brought  to  the  liver  from 
without. 

If  the  amyloid  degeneration  of  the  liver  is  not  well  devel- 
oped, it  can  be  recognized  only  with  the  aid  of  the  reactions 
mentioned.  Almost  always  other  organs  will  also  be  found 
involved  in  the  degenerative  process,  particularly  the  spleen,  the 
adrenal  bodies,  the  kidneys,  and  the  mucous  membrane  of  the 
intestine. 

Symptoms,  Diagnosis,  and  Prognosis. — Amyloid  de- 
generation of  the  liver  will  be  susceptible  of  diagnosis  only  when 
the  liver  is  large,  hard,  and  smooth  ;  if  the  condition  has  been 
preceded  by  diseases  that  experience  has  shown  are  frequently 
followed  by  amyloid  degeneration,  and  if  enlargement  ancl  indu- 
ration of  the  spleen,  edema  of  the  skin,  and  marked  albuminuria 
and  diarrhea  indicate  simultaneous  amyloid  degeneration  of  the 
spleen,  the  kidneys,  and  the  intestine.  Amyloid  liver  is  not 
attended  with  jaundice  unless  the  biliary  passages  be  obstructed 
by  enlarged  lyniphatie  glands  in  the  transverse  fissure.  The 
patients  are  usually  pallid  in  consequence  of  the  conditions  that 
are  responsible  for  the  amyloid  disease.  Recovery  can  scarcely 
be  expecttMl.  Death  occurs  most  commonly  from  progressive 
exhaustion. 

Treatment. — In  the  presence  of  amyloid  disease  preparations 
of  iroUy  and  ])articularly  iron  iodid,  are  generally  prescribed, 
althouij^h  these  probably  exert  a  usi^ful  influence  upon  the  accom- 
panying anemia  rather  than  upon  the  amyloid  condition.     In  a 
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pTopbylactlc  way  it  is  important  to  siipprefis  clin>nic  suppuration, 
diarrhea,  and  wasting  diecnargea  of  all  Kinds  as  rapidly  us  possible. 


I  dUorder. 

carcinoma 


CARCINOMA  OF  THE  LIVER. 


que 
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Etiology. — Caroinoma  of  tlic  liver  is  an  fxtremoly  mmmon 
disorder.     Almost  invariably  the  condition   is  one  of  secondair 
Cases  of  primary  careiuoiua  of  the  liver  are  exceed- 
igly  rare.     Most  commonly  secondary  carcinoma  of  the  liver 
develops  in  connection  with  carcinoma  of  the  stomach,  the  new- 
growth  extending  directly  from  the  stomach  to  the  liver.     Fre- 
luently,  however,  portions  of  the  new-growth  are  conveyed  from 
le  stomach  to  the  liver  as  emboli  through  the  blood-vessels,  and 
lua  give  rise  to  secondary  careiminia  in  the  liver.     In  addition 
the  stomach,  the  xUenix,  the   rectum,  the  em/phaffus,  and  the 

, mmary  gland  particularly  arc  often  tlio  seat  of  primary  carci- 

□oma,  which  is  often  followed  by  secondary  in\'asion  of  the  liver. 

It  should  be  pointed  out,  further,  that  secondary  carcinoma  of 

the  liver  develops  at  times  in  the  sequence  of  carcinoma  of  the 

gall-bladder.    Often  biliary  calculi  are  ibund  in  the  gall-bladder, 

that  it  is  reasonable  to  believe  that  these  may  act  as  the  excib- 

j  cause  of  the  new-growth  in  the  gall-bladder.     Naturally,  also, 

ley  may  have  develoiK-d  siib-soqiiently  in  the  diseased  gall-blad- 

fr.     Carcinoma  of  the  liver  occurs  more  commonly  in  women  than 

Id  men.     It  usually  develops  after  the  fortieth  year  of  life,  and 

•arely  earlier. 

Anatomic  Alterations. — Carcinoma  of  the  liver  occurs  in 
two  varieties — namely,  circamBcribed  and  inflHratins.  Circum- 
geribed  carcinoma  fonns  well-ilefined  nodules  that  range  in  size 
from  being  scarcely  visible  to  that  of  a  man's  head.  The  number 
of  nodnles  varies  greatly.  At  times  the  liver  is  so  largely  occupied 
by  tliem  that  but  little  normal  hepatic  tissue  is  left.  At  the  same 
time  the  size  and  the  weight  of  the  organ  may  reach  more  than 
six  times  the  normal.  Carcinomatous  nodules  situated  at  the 
^«urface  of  the  liver  often  exhibit  a  depression  or  so-called  umhili- 
i«ation.  On  section  carcinomatous  notlulea  usually  present  a  juicy, 
hitish,  or  yellowish-white  medullary  strncture,  from  which  car- 
lomatous  juice  or  milk  can  be  scraped  with  a  knife.  At  timea 
xsinomatons  nodules  are  conspicuous  for  an  abundance  of  ves- 
(Is  distended  with  bloo<l,  so  that  they  present  a  reddish  mottled 
appearance  ;  blood-lakes  at  times  form  in  consequence  of  rupture 
of  b I oo<I -vessels.  Carcinomatous  nodules  may  acquire  a  grayish 
or  slaty  color  from  the  nresenue  of  pigment  in  large  amount,  and 
the  condition  is  then  aesignnted  pigmentarj'  carcinoma.  As  in 
other  organs,  also  in  tlie  liver,  a  distinction  is  made  between 
fibmns  carcinoma  (srirrhus),  medullary  carcinoma,  and  colloid 
carcinoma  (alveolar  carcinoma),  accordingly  as  the  new-growth 
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contains  much  or  little  fluid  or  cavities  filled  with  gelatinous  or 
isinglass-like  material. 

On  microscopic  examination  the  carcinoma  is  found  to  consifit  of  masses 
of  epithelioid  cells  with  large  nuclei  separated  from  one  another  by  a  con- 
nect! ve-tis8ue  framework.  These  cells  originate  in  part  from  the  epithelial 
cells  of  the  biliary  passages,  in  part  from  the  liver-cells. 

The  tissue  of  an  injUtrating  carcinoma  of  the  liver  involves 
the  interlobular  connective  tissue  without  sharp  limitation,  so  that 
unless  microscopic  examination  be  made  confusion  with  cirrhosis 
of  the  liver  is  possible.  This  variety  of  carcinoma  occurs  much 
less  commonly  than  nodular  carcinoma. 

Ssmiptoms  and  Diagnosis. — In  the  diagnosis  of  carcinoma 
of  the  liver  the  demonstration  of  globular  projections  from  the  sur- 
face of  the  liver  is  almost  of  decisive  significance.  Such  a  condi- 
tion is  naturally  possible  only  when  the  new-gro^vths  are  situated 
upon  the  surface  of  the  liver.  Carcinomata  situated  in  the  central 
portions  of  the  liver  are  not  accessible  to  diagnosis.  Under  favor- 
able conditions  they  may  at  best  be  suspected  from  the  fact  that 
the  liver  on  palpation  and  percussion  exhibits  deep  tenderness  in 
circumscribed  areas.  As  a  rule,  the  carcinomatous  projections 
from  the  surface  of  the  liver  can  be  detected  only  by  palpation, 
and  but  nirely  can  they  also  l)e  seen  if  the  abdominal  walls  are 
thin  and  deficient  in  fat.  At  times  a  depression  or  umhilication 
can  be  felt  upon  the  surface  of  the  gmwths,  and  in  exceptional 
instances  I  have  even  seen  this.  The  neoplastic  nodules  are  often 
exceedinirly  tender  on  palpation  and  on  percussion.  At  times  they 
are  so  soft  as  to  exhil>it  fluctuation.  Over  highly  vascular  car- 
cinomata cardiac-systolic  vascular  nuirmurs  may  be  audible.  Of 
diajrnostic  siirnificance  is  the  respiratory  mobility  that  the  nodules 
exhibit  toirether  with  the  organ  in  which  they  are  seated.  Only 
when  the  liver  has  become  greatly  increased  in  size  will  the  vigor 
of  the  dia])hniirni  be  insufficient  to  transmit  the  respiratory  move- 
ment to  the  liver.  AVitli  a  liver  the  seat  of  extensive  carcinoma- 
tons  degenenition,  not  :ilone  may  the  np]>er  boundar}'  of  dulness 
beijin  nnnsnally  liiixh,  but  also  the  lower  lx>undary  may  extend 
into  the  snuill  pelvis.  PtTilu^patitie  adhesions  of  the  liver  to  the 
abdominal  wall  and  to  adjacent  abdominal  viscera  may  also  pre- 
vent respinitory  displacement  of  the  liver.  At  the  beginning  of 
the  disease  it  is  hiirhly  im|H>rtant  to  palpate  most  carefully  the 
lower  bonier  ot'  the  liver  thn>ULrhout  its  entire  extent,  as  it  is  just 
in  this  sitnati«>n  that  ean'inomatoiis  no^lnles  may  he  readily  and  dis- 
tinetly  felt.  Xatimdly,  in  iJonbttnl  ibises  the  surface  of  the  liver 
will  be  exaniint^l  re|>eatiMlly  tor  pn>itH'tions.  It  is  often  possible 
in  the  eoui*se  of  the  disease  to  dettH't  newly  forming  nodules  and 
to  tolhnv  tht*  iirowth  <>t*  those  already  tormeil. 

In  the  (liri't ,'( >ifi(i!  diiu/jh^sls  it  is  iin|H>rtant  in  the  first  place  to 
ileterniine  that   a   tnnior  in  the  ivirion  o{  the  liver  is  situated  in 
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diat  organ,  and  in  the  next  place  to  decide  as  to  its  carcinomatous 
nature.  In  connection  with  the  first  point  the  respiratory  dis- 
placement of  the  tumor  is  important,  as  this  occurs  in  addition 
only  in  connection  with  tumors  of  the  spleen,  and  generally  not  with 
tumors  of  the  stomach,  the  kidneys,  the  intestine,  or  the  mesentery. 
Be-sides,  it  should  be  noted  whether  the  tumor  is  situated  in 
the  area  of  hepatic  percussion-dulness,  and  whether  it  forms  a 
continuous  whole  with  this.  The  carcinomatous  nature  of  a  tumor 
of  the  liver  will  be  rendered  highly  probable  if  the  new-growth 
has  developed  spontaneously  after  the  fortieth  year  of  life,  and  has 
been  attended  with  rapid  emaciation.  As  compared  with  abscess 
of  the  liver,  it  should  be  noted  that  fluctuation  is  the  rule  when  the 
accumulation  of  pus  is  situated  superficially,  while  it  is  the  excej)- 
tion  w^ith  carcinoma  of  the  liver.  Abscess  of  the  liver  is  usually 
attended  with  febrile  movement,  while  carcinoma  of  the  liver  is 
generally  unattended  with  elevation  of  temj)erature.  In  addition, 
the  etiology  must  be  taken  into  consideration  :  carcinoma  develops 
spontaneously,  while  abscess  is  preceded  by  traumatism,  gall-stones, 
ulceration  of  the  bowel  or  of  the  genitalia,  or  septicopyemia. 

Unilociilar  echinococcus  of  the  liver  likewise  gives  rise  to  a  pro- 
jection from  the  surface  of  the  jiver,  but,  in  contradistinction  from 
that  due  to  carcinoma,  the  former  is  attended  with  fluctuation, 
yields  hydatid  fremitus,  and  on  exploratory  puncture  gives  exit  to 
clear  watery  fluid  free  from  albumin,  in  which  microscopic  exam- 
ination discloses  at  times  the  presence  of  echinococcus-hooklcts 
and  echinococcus-scolices. 

Great  difticultv  mav  be  encountered  in  the  differentiation 
between  carcinoma  of  the  liver  and  multilocular  echinococcus  of 
the  liver,  as  both  diseases  are  attended  with  nodular  enlargement 
of  the  liver,  jaundice,  and  enlargement  of  the  spleen.  Multiloc- 
ular echinococcus  of  the  liver  is  an  exceedingly  rare  disease,  and, 
therefore,  in  doubtful  cases  carcinoma  of  the  liver  will  alwavs  be 
the  more  probable  condition.  Tlie  probability  will  be  all  the 
greater  should  the  patient  be  of  an  age  at  which  carcinoma  is 
common  and  have  become  cachectic  within  a  short  time.  In  the 
differential  diagnosis  of  carcinoma  of  the  liver  it  is  always  of  espe- 
cial importance  if  primary  carcinoma  be  found  in  any  other  vismis. 

Onmmatoos  nodules  in  the  liver  arc  not  tender  on  palpation, 
and  there  musrt  have  been  a  history  of  previous  syphilis.  These 
tumors  diminish  and  disappear  upon  treatment  with  mercurials 
and  iodids. 

Should  the  liver  be  enlarged  but  present  a  smooth  surface,  the 
diagnosis  of  carcinoma  of  the  liver  will  always  be  involved  in 
doubt.  Naturally,  suspicion  should  invariably  be  aroused  if  jaun- 
dice develops  in  an  elderly  person  without  demonstrable  cause,  and 
if  in  the  course  of  about  four  weeks  tliis  does  not  diniinisli,  but 
rather  increases  in  intensity,  and  if  at  the  same  time  there  should 
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be  rapid  loss  of  strength.  Jaundice  is  an  exceedingly  common, 
if  not  a  constant,  symptom  of  carcinoma  of  the  liver,  but  I  have 
noted  its  absence  in  a  number  of  instances  in  which  it  would  be 
most  readily  expected,  namely,  in  the  presence  of  carcinoma  of 
the  gall-bladder  with  extension  to  the  liver. 

The  development  qf  jaundice  in  cases  of  carcinoma  of  the  liver  is  explained 
by  biliary  stasis  due  to  stenosis  of  the  biliary  passages  in  consequence  of 
pressure  exerted  by  the  carcinomatous  nodules.  At  times  jaundice  is  de- 
pendent upon  carcinomatous  degeneration  and  enlargement  of  the  portal 
lymphatic  glands,  with  pressure  upon  the  hepatic  duct. 

The  stools  are  frequently  deficient  in  bile  and  clay-colored, 
though  at  times  they  retain  their  natural  color,  because  the  bile 
that  enters  the  intestine  is  still  sufficient  to  discolor  the  fecal  mat- 
ter. It  may  also  happen  that  periods  in  which  the  stools  are  free 
from  bile  alternate  with  those  in  which  bile  is  present.  A  restor- 
ation of  the  lumen  of  the  biliary  passages  is  possible  from  the  re- 
duction in  size  of  the  neoplastic  nodules  in  consequence  of  fatty 
degeneration,  so  that  the  pressure  exerted  by  them  on  adjacent 
structures  varies.  Among  other  sequelae  of  jaundice  the  patients 
often  suffer  in  marked  degree  from  itching  of  the  skin — cutaneous 
pruritus — which  especially  disturbs  rest  at  night  and  contributes 
materially  to  exhaustion.  The  skin  is  often  the  seat  of  extensive 
exanthemata  and  of  bloody  and  encrusted  fissures  due  to  scratching. 
Enlargement  of  the  spleen  occurs  in  about  one-tenth  of  all  cases. 

Not  rarely  abdominal  dropsy — ascites — develops,  and  this  may 
be  due  to  various  causes.  At  times  it  is  dependent  upon  the  general 
marasmus,  and  then  there  will  also  be  cachectic  edema  of  the  skin 
of  the  lower  extremities.  In  other  instances  the  ascites  is  due 
rather  to  local  causes  and  is  unattended  with  edema  of  the  extrem- 
ities. It  may  result  from  thrombosis  of  the  portal  vein,  and  from 
obstruction  of  the  portal  vein  due  to  pressure  exerted  by  enlarged 
carcinomatous  lymj)h-glands  in  the  transverse  fissure.  Gaxcixiom- 
atous  peritonitis,  as  a  rule,  gives  rise  to  the  same  symptoms  as 
ascites.  It  results  from  carcinomatous  inoculation  of  the  peri- 
ton(Mmi,  antl  causes  an  accumulation  of  either  serous  or  hemor- 
rhairie  tlui«l,  usually  freely  movable  in  the  peritoneal  cavity. 
OocMsioually  excessive  tenderness  of  the  abdomen  on  manipulation 
is  indicative  of  the  presence  of  peritonitis.  Whether  the  condi- 
tion be  one  of  ascites  or  peritonitis,  in  either  instance  the  presence 
of  a  laru^e  accumulatiiMi  of  fluid  in  the  abdominal  cavity  may  ren- 
der exaniiuation  of  the  liver  extremely  difficult  and  even  impossi- 
ble uutil  tiie  fluid  lias  been  withdrawn  by  puncture. 

Individuals  sutVcriuLr  from  eareinoina  of  the  liver  complain 
principally  i4^  a  sense  of  tension  and  a  painftil  feeling  in  the  right 
hypochondrium.  Sevcn^  pain  in  the  liver  may  also  be  present,  such 
as  is  jxvuliar  to  almost  all  can'inomata.  and  is  prone  to  occur  par- 
ticularly at  ni^ht.     This  may  de|X'ud  uiK>n  irritation  of  adjacent 
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nerves.  The  appetite  is  generally  wanting  entirely  ;  the  tongue  is 
osually  coated  ;  often  the  breath  is  fetid.  The  patients  frequently 
exhibit  eructation  and  vomiting  in  the  absence  of  primary  carci- 
noma of  the  stomach,  and  this  may  be  attributed  to  the  pressure 
exerted  by  the  enlarged  liver  upon  the  stomach.  In  addition,  in 
consequence  of  the  cachexia  the  gastric  juice  is  almost  entirely 
deprived  of  its  free  hydrochloric  acid,  while  the  absorption -period 
of  the  stomach  is  prolonged  and  its  motor  activity  is  diminished. 
Occasionally  the  supraclavicular  lymph-glands  upon  the  left  side 
are  enlarged  and  indurated,  and  sometimes  also  the  inguinal 
glands.  This  condition  may  be  associated  with  primary  car- 
cinoma of  the  stomach,  although  I  have  observed  glandular 
enlargement  in  connection  with  primary  carcinoma  of  the  liver 
also.  As  a  rule,  carcinoma  of  the  liver  is  unattended  with 
alteration  in  temperature.  Nevertheless,  there  may  be  periods 
with  elevation  of  temperature,  and  this  may  even  assume  a  pro- 
nounced intermittent  type. 

Definite  statements  as  to  the  duration  of  carcinoma  of  the  liver 
can  hardly  be  made,  as  the  disease  begins  most  insidiously,  and  the 
time  of  its  inception  can  scarcely  be  determined.  In  general  a  year 
may  be  stated  to  be  the  maximum  duration,  although  death  may 
occur  much  earlier  from  a  rapidly  growing  neoplasm.  Even  when 
the  disease  sets  in  suddenly  with  jaundice  it  should  not  be  forgotten 
that  the  jaundice  has  probably  been  preceded  for  some  time  by  the 
development  of  carcinomatous  tumors.  Death  may  occur  under 
most  varied  conditions.  Often  it  is  the  result  of  progressive  ex- 
ha^istion.  Occasionally  evidences  of  blood-dinmlution  appear — 
hemorrhages  into  the  skin  and  the  muc^ous  membranes,  particu- 
larly also  hemorrhage  from  the  stomach  (coffee-ground  vomiting), 
in  the  absence  of  carcinoma  of  the  stomach,  and  these  may  hasten 
the  exhaustion.  Occasionally  the  patients  die  rapidly  in  coma 
from  carcinomatous  intoxication,  which  may  be  dependent  upon 
auto-intoxication.  Excessive  accumulation  of  fluid  in  the  abdom- 
inal cavity  may  cause  death  by  suffocation,  but  at  the  present  day 
this  can  be  averted  by  abdominal  puncture — a  less  common  occur- 
rence is  rapture  of  a  carcinmnatomi  nodule  through  the  abdom- 
inal wall  or  into  the  abdominal  cavity,  or  into  an  adjacent  organ, 
with  its  often  fatal  consequences.  Of'  less  importance  is  extension 
of  carcinoma  of  the  liver  along  the  round  ligament  to  the  umbil- 
icus, with  the  development  of  carcinoma  and  carcinomatous  de- 
generation in  this  situation.  It  may  he  quite  difficult  to  discover 
the  primary  focus  of  disease.  In  any  event  a  decision  as  to  pri- 
mary carcinoma  of  the  liver  should  not  be  reached  too  hastily,  but 
stomach,  rectum,  uterus,  esophagus,  and  mammary  gland  particu- 
larly should  be  carefully  examined  for  a  primary  focus.  Primary 
carcinoma  of  the  stomach  is  often  beyond  recognition  in  tlie  pres- 
ence of  carcinoma  of  the  liver,  because  the  enlarged  liver  conceals 
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the  stomach  and  removes  it  from  immediate  examination,  and  the 
disturbances  of  gastric  activity  associated  with  carcinoma  of  the 
stomach  (deficiency  of  hydrochloric  acid  in  the  gastric  juice,  de- 
layed absorption,  enfeebled  motor  activity)  may  also  be  present  in 
the  absence  of  anatomic  alteration  in  the  stomach  solely  in  conse- 
quence of  the  cachexia  induced  by  carcinoma  of  the  liver.  I  have 
even  observed  coffee-ground  vomiting  in  several  cases  of  carcinoma 
of  the  liver,  while  at  the  autopsy  the  stomach  was  found  to  be  free 
from  malignant  disease. 

Prognosis. — The  prognosis  of  carcinoma  of  the  liver,  like 
that  of  carcinoma  elsewhere,  is  unfavorable.  Although  of  late 
attempts  have  been  made  to  remove  new-growths  of  the  liver  by 
surgical  means,  but  little  good  can  be  hoped  for  from  operation 
in  cases  of  carcinoma  of  the  liver,  because  the  lesion  is  almost 
always  a  secondary  one,  and  only  rarely  are  the  conditions  so 
favorable  as  to  permit  removal  also  of  the  primary  neoplasm  by 
operative  measures. 

Treatment. — No  specific  remedy  for  the  relief  of  carcinoma 
of  the  liver  is  known.  Symptomatic  treatment  will  include  regu- 
lation of  (lie  diet,  fats  in  particular  being  interdicted  in  the 
presence  of  jaundice.  In  other  respects  the  treatment  will  depend 
upon  particularly  prominent  symptoms  that  may  be  present. 

Among  the  remaining  tumors  of  the  liver,  only  sarcoma  and  adenoma 
are  of  clinical  interest.  Both  varieties  of  new -growth  give  rise  to  the  same 
symptoms  as  carcinoma  of  the  liver,  and  are  susceptible  of  differentiation 
only  at  autopsy,  and  at  time^  only  after  microscopic  examination  of  the  tissue. 
Sarcoma  of  the  liver,  like  carcinoma,  is  usually  of  secondary  origin.  Melanotic 
sarcomata  occur  at  times  in  the  sequence  of  sarcoma  of  the  choroid,  even 
though  the  diseased  eye  have  been  removed  many  years  previously.  Occa- 
sionally they  give  rise  to  melanuria,  which  is  characterized  by  a  brownish 
or  blackish  color  of  the  urine  when  it  is  evacuated  or  after  standing  for  a 
time,  or  on  addition  of  oxidizing  substances  (chromic  acid,  dilute  sulphuric 
acid,  boiling  with  hydrochloric,  sulphuric,  or  nitric  acid). 

EC21INOCOCCUS  OF  THE  LIVER* 

BtiOiOgy. — Echinocoecus-cysts  in  the  liver  represent  the 
measles  of  the  tapeworm  of  the  dog —  Tvenia  echinococeua.  Echino- 
cocoi  arc  most  readily  acquired  by  those  who  come  into  frequent 
and  intimate  relation  with  dogs.  Echinococcus  is  most  prevalent 
in  Iceland,  where  every  seventh  inhabitant  is  said  to  be  the  victim 
of  the  disease.  U[)on  the  Continent  of  Europe  Pomerania  and 
Mecklenburg  are  particularly  notorious  for  the  frequency  with 
which  echinococcus  occurs  among  their  inhabitants.  The  danger 
of  infection  is  particularly  great  when  the  vicious  practice  of  kiss- 
ing dogs  is  indulged  in,  or  these  animals  are  permitted  to  lick  the 
hands  or  the  face,  for  it  is  well  known  that  dogs  frequently  lick 
the  anus,  so  that  it  may  readily  ha[)pen  that  the  ova  of  the  Tsenia 
echinococcus  remain  adherent  to  the  snout,  and  they  may,  in  the 
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act  of  licking  and  kissing,  become  deposited  imoa  the  lips  or 
gain  entmno!  into  the  mouth  of  human  beings.  If,  subsequently, 
with  the  ingestion  of  food  echiinxHwcus-i'ggs  are  swallowed  by 
human  beings,  the  ova,  by  means  of  their  booklets,  and  probably 
by  way  of  the  gastric  veins  and  the  portJil  vein,  piiss  from  the 
stomach  into  the  liver,  where  they  develop  inioaii  ecliinococciis-cyflt. 
In  some  instances  they  penetrate  al«o  into  other  viscera,  although 
the  liver  is  the  organ  motjt  commonly  invaded  by  eehinococci. 
Another  mode  of  infection  for  human  bt'ings  consists  in  the  inges- 
tion of  echinococeus^va  with  inadequately  cleansed  Tegetables  that 
have  been  eontaniinated  by  the  feces  of  d(^  containing  such  ova. 
Contamination  of  water  also  with  the  feces  of  infeetive  dog^i,  and 
infection  through  the  use  of  such  water,  may  likewitie  take  place. 
The  especial  frequency  with  which  echinf»coccu3-tiisease  otrcurs 
in  Iceland  is  due  to  tlie  large  number  of  dogs  that  are  kept, 
to  the  intimate  relation  between  the  inhal>itants  and  domestic 
animals,  and  to  a  lack  of  domestic  cleanliness. 

Anatomic  Alterations. — P>iiinococeus  of  the  liver  occurs 
in  two  forms — as  a  uniloaihu-  and  as  a  multilocuUir  echinococeus- 


nf  hooklets:  magnined 


ryid.  The  latter  is  an  excee<linply  nin'  condition  that  occurs 
with  comparative  frequency  in  Switzerland  and  in  Wnrtemburg. 
Uiiiloeular  echinomei-iij<  nf  the  iirir  consists  of  a  vesi<-li'  with  a 
whitifh,  opaque,  milk-glass-Iikc  Wiill.  wliosc  si/c  niav  attain  tliat 
of  a  man's  head.  It  is  usually  possiMc  to  fuuclcatc  tlic  lyst  fr.mi 
the  liver,  leaving  behind  a  coniKiiiv-lismir  ciifi^iile  that  has  re- 
sulted in  consequence  of  interstitial  inflarnniation  of  the  liver  from 
the  irritation  exercised  by  the  echinoinccns-cy^t  upon  the  sur- 
rounding tissue.  Incision  of  the  cc!iini)ci)ccits-cyrft  p'liendly  gives 
exit  to  a  cUar  fluid.  This  resembles  water,  contains  no  albumin, 
but  frequently  succinic  acid,  and  o<nisequi'nlly  on  ad<lition  of  a 
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dilute  solution  of  ferric  chlorid  assumes  a  brownish  color.  Not 
rarely  small  daughter-cysts  are  present  in  the  fluid,  and  even  in 
these  granddauglder -cysts  and  grexd-granddaughier-cysiSy  which 
may  exhibit  much  the  same  peculiarities  as  the  mother-cyst.  It 
is  characteristic  of  the  echinococcus-membrane  that  its  cut  margins 
become  inverted.  It  may  be  readily  recognized  on  microscopic 
examination  from  the  fact  that  on  transverse  section  it  exhibits 
parallel  lines  or  layers,  which  have  been  appropriately  compared 
with  the  leaves  of  a  book.  Upon  the  inner  surface  of  echino- 
coccus-cysts  a  glandular  mass,  the  so-called  germinal  layer,  is 
found  as  a  rule.  Upon  this  are  situated  brood-capsules  with 
echinococcus-heads  (scolices),  which  may  be  readily  recognized 
from  the  presence  of  a  rostellum  and  a  crown  of  booklets  and 
four  suckers  (Fig.  54).  The  booklets  resist  destructive  influences 
for  a  long  time,  so  that  they  are  of  great  diagnostic  significance. 

At  times  echinococcus-cysts  occur  without  scolices — so-called  tierile  echi- 
nococcus'cysts  or  ncephalocysts.  Echinococcus-cysts  may  undergo  suppura- 
tion. Often  their  contents  are  converted  into  a  viscid, />i«//y-/iit«  huzm,  in 
which  echinococcus-hooklets  are  demonstrable. 

Although  most  commonly  but  one  echinococcus-cyst  is  present 
in  the  liver,  exceptions  to  this  rule  have  been  observed.  Echino- 
cocci  an^  mo.st  frequently  seated  in  the  right  lobe  of  the  liver.  At 
times  other  viseoni  also,  in  addition  to  the  liver,  are  the  seat  of 
eohinoecHvus-i'ysts.  MidtUoeuhxr  echinococcus-cysts  convert  the 
liver  into  a  multinodular,  hard  organ,  which  upon  section  exhibits 
iiuniortMLs  cysts  or  chambers  filleil  with  sot\ened,  pus-like,  gelat- 
inous masv^os.  Surh  alterations  were  formerlv  considered  as  due 
to  soft  canMuomata,  from  which,  however,  they  can  be  distin- 
ijuisluHl  with  (vrtaintv  bv  the  discoverv  in  them  of  echinoeoccus- 
hook  lots  Mil  microscopic  examination.  The  condition  is  dependent 
u|H>n  the  development  of  echimx^occi  within  previously  formed 
vessels,  most  commonly  the  biliary  passiigcs  and  less  commonly 
the  jH>rtal  vein  or  the  lymphatics,  and  with  the  further  develop- 
ment eontinually  of  n<*w  dauo^hter-cysts  side  by  side. 

Symptoms  and  Diagnosis.— Patients  with  unilocular  echi- 
nococcits  of  the  liver  e«»mplain  frequently  at  first  of  a  disagreeable 
s<Mise  of  tension  and  of  fulness  in  the  n^ht  h3n[>ochond]iiim,  which 
may  pn\Lrross  ti»  inarktHl  |^iin.  They  experience  a  sense  of  con- 
st riet  ion,  antl  snfter  \rom  dyspnea  and  ]^ilpitation  of  the  hearts 
On  examination,  the  liver  is  usually  found  enlarged,  and  it*  limits 
may  U^  ixtrntlttl  hotli  aUn  e  and  below.  It  is,  however,  of  par- 
tienlar  iniportaniv  lo  denion>trate  the  presem\»  of  a  ftnctiuituic 
prominence  n}v»n  tlie  surface  of  the  enlarireil  onran,  which  corre- 
s|><>nils  with  the  ee]iinixxx>.nis-<*yst.  This  naturally  undergoes 
T^^<pi^ltorv  ilisplai\  mt  nt  witli  the  liver.  It  is  highly  significaDt 
if  the  pT>Mninrnee  yields  hydatid  &emitiis  on  perciis?aon.  This 
eon>ists  in  sliori-wavovl  vibration,  sneh  as  is  vieldcd  when  a  wiie 
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sprii^  k  appetL  The  HKtoirVstiriixi  i^^  however,  br  »>  metatc 
freqoead^  nr^isMJUL  If  fe^  i»:«c5t  distincllv  apor^^cible  if  tikf  per- 
rn  I  iftfi  liiMwr  k^  peraunra  lo  rv<t  apoo  the  poMuiD^Qe^^  &>r  a 
few  ?et».«pi?  KiiywTii^  tatih  blow,  or  if  the  nikldltr  thrv^  dn^r?  v»t 
die  UA  Imftd  are  pbeied  apoa  the  pn^mineiKv«  ami  tbe  c^Dtml  «>oe 
of  these  i^  pemsgcd  with  a  htmm^r  *.»r  with  the  mid^lle  dIfeJ^?r  ol' 
the  risht  hand.  In  r»rt  insCuices  the  hyiiatid  fnHuitu^  t<  as^o- 
ciased  with  a  deep  ^itioroos  Doce  oa  au^'uluitiv»o. 

In  the  difrmUyd  diagntmjt  tn>m  other  duetuatin^  prv^ciiiK  ckvs 
npoo  the  sortKe  of  the  liver,  soft  cardnoBiata  aiKl  aboccsB  of  the 
lifer  partiralarij  should  be  K>nie  in  mind.  Ccinunofiui  «>f  the 
liver,  however,  occtir?  oolv  in  ailvauctJ  life.  i>  aitendevl  with 
rapid  eimnatioii.  aod  is  o-riiallv  as^x^iated  with  the  pr^'^en^.v  of 
primary  camnocna  in  jome  %>ther  vi^ciis  :  while  abeoes^  of  the  liver 
isattewled  with  fever,  an»i  the  eti«»j«i^o  fii^iors  » gail->t»>ne<,  uU-^t- 
idoD  in  the  intestine  and  the  g^'nic«>-iinuar\-  ap^xiratus^  ?<{h:\»- 
pyemia)  should  be  taken  inti>  consideraiion.  £j"/Vi*-»:/erv  l  H/*«-f  u/v 
is  an  extreme  means  of  differentiation,  vieldinor  in  the  i^tu?e  \>f 
echinococcos  of  the  liver  a  clear,  ei_>lorK->s,  water}'  fliiiil.  ivntnin- 
ing  no  albomin,  but  ho»>klets,  and  pv^v-iilkly  evt-n  r^vlii^e^i  ami  >uo- 
cinic  aeicL  Whenever  pi>?eible,  exploratory'  puncture  >h«MiM  Iv 
avoided,  as  the  contents  of  the  e\>t  may  n-aiiily  leak  into  the 
abdominal  cavity  throogh  the  oritii^*  **t  punoturi',  «^>  that  septic* 
peritonitis  may  result,  or,  what  is  le>>  dani:in><i<,  symptom^  of 
aoto-intoxication  may  appear  in  the  fonii  ot*  wiilt>iprtni*l  unioaria. 
At  times  sodden  death  has  followt-*!  explorat«>ry-  piinotur\\  an\l 
this  likewise  ha^  been  attribiiteil  to  auto-intoxiitition. 

Naturally,  it  will  be  possible  to  ft-vl  tliunuatinir  pn»nHiienoes  dis- 
tinctly upon  the  sur&ceof  the  liver  only  when  the  tvhinixtxHiis«ov>t 
is  applied  directly  to  the  aUlominal  wall.    The  <^Muliiu»n-  an*  K-ss 
simple  when  the  tumor  is  coverwl  by  the  tli«»rat'ir  wall.  alth«Hii:h  it 
may  be  that  the  cyst  is  applieil  to  the  wall  with  <n«'h  prvssun   as 
to  cause  enlargement  of  some  int«n'«v^tal  s|x\ces,  while  tlio^t  ah'»vo 
tod  below  are  crowded  to^*ther.  an«l  a  visible  pn>i»vii<Mi   t^rins 
extemallv,   which   raav   vield    tliietnati«»n   ami   hvilati^l    t*nniitu<. 
Occasionally  echinococcns-oysts  are  situatt^l  in  the  neii:irt>orli«»«Hl 
of  the  upper  border  of  the  liver,  an<l  an*  thus  inaeetssiMt   to  the 
ejeand  the  hand.     They  can  then  be  denionstrateil  only  l»y  care- 
fU  detanniiiatioii  of  the  uiiper  border  of  the  liver,  whit  h   <>n<Mt  nlv 
deviates  from  its  horizontal  eonrsi-,  an<l  niake^  a  niarkiMl.  iwually 
hemispherical  deflection  upwanl  int4>  thr  tliMmcir  ravity.      In  r--n- 
tiadistinction  from  encapsulate*!  pleural  exudat*  -  an«l   -nhpi^n  nio 
collections  of  pus,  this  prryect  ion  will  exhihit  n-jjiratory  (li-|>Ia«t- 
DMot.     Here   also   explorator}-   punetun-    wnuM    Iw-    «lr<i-ive    in 
dodbtful  cases.     All  other  nianitV*stati<»ns  attentlini:  <ihin*HN*M";-i 
of  the  liver  are  rather  of  accidt-ntal  an<l  then  ton*  ot*  sul>«^ni'nate 
importance.     Among  these  may  l>e  inelu(h'<l  ////////'/re,  wliit-h  vlo- 
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velops  when  pressure  is  exerted  upon  the  larger  biliary  passages ; 
asciteSf  in  consequence  of  pressure  upon  the  trunk  of  the  portal 
vein  ;  and  gastro-inteslinal  disturbances^  as  a  result  of  the  crowding 
of  the  abdominal  contents. 

The  danger  from  a  unilocular  echinococcus-cyst  of  the  liver 
depends  principally  upon  its  tendency  to  continued  growth.  In 
consequence  the  diaphragm,  the  lungs,  and  the  heart  may  be  so 
greatly  displaced  upward  that  death  will  result  from  suffocation. 
Not  rarely  rupture  of  the  echinococcv^-cyst  occurs  into  adjacent 
organs.  It  may  take  place  into  the  stomach,  as  will  be  indi- 
cated by  the  vomiting  of  echinococcus-vesicles.  Should  rupture 
occur  into  the  intestine,  the  urinary  passages,  or,  after  pre- 
vious adhesion  between  the  lungs  and  the  diaphragm,  into  the 
bronchial  tubes,  echinococcus-vesicles  will  appear  in  the  stools, 
the  urine,  or  the  expectoration  respectively.  The  expectoration 
under  such  conditions  acquires  a  penetrating,  aromatic  odor,  sug- 
gestive of  prune-juice.  At  times  it  is  also  characterized  by  a  red 
color,  in  consequence  of  the  abundant  presence  of  hematoidiu- 
crystals.  Rupture  into  the  peritoneum,  the  pleura,  or  the  peri- 
cardium will  be  followed  by  peritonitis,  pleuritis,  or  pericarditis. 
Karely  rupture  takes  place  into  the  hepatic  veins  or  the  inferior 
vena  cava.  Under  such  conditions  echinococcus-vesicles  may  gain 
entrance  into  the  right  heart  and  the  pulmonary  artery,  and  cause 
sudden  death  from  embolism  of  this  artery.  Rupture  through 
the  abdominal  walls  has  also  been  observed.  Should  suppura- 
tion fake  place  in  an  echinocoecfiH-cysf ,  symptoms  will  appear  sim- 
ilar to  those  of  abscess  of  the  liver,  and  often  the  nature  of  this 
collection  of  pus  will  be  explained  only  by  the  discovery  in  it  of 
echinococcus-hooklets.  Echinococcus-cysts  situated  not  upon  the 
surface  of,  but  within,  the  liver  may  be  inaccessible  to  diagnosis 
during  life.  Under  favonible  conditions  a  probable  diagnosis 
might  be  made  in  tlu^  presence  of  enlargement  of  the  liver  for 
which  no  other  cause  can  be  ascertained.  The  course  of  a  imi- 
locular  echinococcus-cyd  of  the  iii^er  is  usually  chronic,  and  may 
extend  over  several  years. 

Jfulti /ocular  crhinocorciL^i  of  the  liver  is  generally  attended  with 
profound  jaundice  and  enlargement  of  the  spleen.  The  liver  itself 
is  enlarire(l,  and  fo(^ls  unusually  hard  and  nodular.  The  disease 
may  n^adily  Ix^  confounded  especially  with  carcinoma  and  with 
hypertrophic  cirrhosis  of  the  liver.  Carcinoma  of  the  liver,  how- 
ever, usually  develops  late  in  life,  and  in  association  with  primary 
carcinoma  in  some  other  viscus ;  and  hypertrophic  cirrhosis  of  the 
liver  with  jaundice  is  i^enerally  attended  with  increase  in  the  size 
of  the  liver,  with  j^reservation  of  the  smoothness  of  its  surface. 
Death  occurs  irenerally  with  ])rogressive  exhaustion,  but  at  times 
only  after  the  lapse  of  more  than  ten  years. 

Prognosis. — The   j)ro<rnosis  of  echinococcus  of  the  liver  is 
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under  all  conditions  serious.  It  has  recently  been  rendered  less 
unfavorable  for  unilocular  cysts,  from  the  fact  that  cysts  have 
been  successfully  removed  by  operative  intervention. 

Treatment. — Prophylactic  measures  include  domestic  cleanli- 
ness, treatment  directed  to  the  expulsion  of  the  Taenia  echino- 
coocus  in  dogs,  and  the  avoidance  of  licking  by  dogs.  The 
kissing  of  dogs  may  be  followed  by  most  serious  dangers.  If 
echinococcus-cysts  have  developed  in  the  liver,  they  should  be 
removed  by  operation.  Recently  atrophy  of  the  cysts  has  been 
induced  by  ii^ections  of  mercuric  chlorid.  Internal  remedies  (po- 
tassium iodid,  ether)  and  affusions  of  a  solution  of  sodium  chlorid 
have  been  unattended  with  success.  In  the  presence  of  a  viuUi- 
locular  echmococcu^  of  the  liver,  there  is  scarcely  any  other  remedy 
than  the  relief  of  especially  threatening  or  troublesome  symptoms 
by  the  usual  measures.  Further,  a  large  jK)rtion  of  diseased  liver 
has  in  one  instance  been  successfully  removed  by  operative  means. 


DISPLACEMENTS  OF  THE  LIVER  (HEPATOPTOSIS)- 

In  women  who  have  borne  children  the  liver  is  not  rarelv 
found  displaced  downward  and  unduly  mobile.  Obviously  relaxa- 
tion of  the  suspensory  ligaments  of  the  liver  and  of  the  abdominal 
walls  is  the  cause  of  this  condition.  Enlarf/cinent  of  the  tiver,  as 
a  resnlt  of  stasis,  of  fatty  or  amyloid  degeneration,  of  the  pres- 
ence of  parasites  or  of  neoplasms,  is  also  (•a|)al)le  of  causing  down- 
ward displacement  of  the  liver  in  oonsecjuence  of  the  increased 
weight  of  the  organ.  At  times,  however,  the  condition  appears 
to  be  dependent  upon  cfmr/niifal  u'C((knef<s  of  the  snspensori/  iif/<(- 
ments  of  the  liver,  or  such  weakness  may  be  accjuired  as  a  result 
of  Mvere  or  protracted  dixeciHc.  Nervous  inflneiiee.s  also  are  of  sig- 
nificance. Bodily  over-exertion,  expulsive  efforts,  and  constric- 
tion by  clothing  favor  the  development  of  the  condition.  The 
degree  of  displacement  of  tho  liver  is  susceptible  of  great  varia- 
tion. In  aggravated  cases  the  liver  may  l)e  found  in  the  pelvis, 
and  in  place  of  the  normal  hepatic  dulness  at  tlu^  base  of  the  right 
che.st  anteriorly  a  tympanitic  percussion-note  is  obtained  from  the 
presence  of  intestine,  and  this  will  disappear  wlien  tlie  liver  is 
replaced  in  its  normal  situation.  Such  a  condition  is  designated 
as  movable  or  wanderinc/  liver.  Further,  in  forming  an  opiin'on  :is 
to  the  identity  of  a  foreign  body  in  the  abdominal  cavity  from  its 
shape  great  care  must  be  observed,  as  errors  have  Ixu'u  made  in 
mistaking  a  movable  body  in  the  abdomen  for  a  wandering  liver, 
while  the  autopsy  has  dischised  eareinonia  of  the  omentum.  It 
is  especially  important  if  one  or  two  incisures  (for  the  gall-bladder 
and  the  round  ligament)  are  found  in  the  lower  border  of  the 
Uver,     At  times  the  stretched   round   ligament  also  may  be  pal- 
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pable  through  the  abdominal  wall.  Oocasionallv  wandering  liver 
is  detected  accidentally  upon  examination  of  the  abdomen.  If 
the  patient  on  palpating  the  abdomen  has^  perhaps^  accidentally 
discovered  the  presence  of  a  movable  body,  he  is  often  so  greatly 
distressed  by  the  fear  that  the  condition  is  due  to  a  malignant 
neoplasm  that  a  positive  and  reassuring  opinion  on  the  part  of 
the  physician  will  be  required  to  convince  the  patient  that  the 
state  of  affairs  is  not  serious.  Some  patients  complain  of  a  dis- 
agreeable, at  times  also  painful,  sense  of  traction  and  tension  in 
the  abdomen,  and  gradually  become  nervous  and  hysterical. 
Derangement  of  intestinal  activity  also  may  develop  if  loops  of 
bowel  are  compressed  or  distorted. 

The  prognosis  is  favorable  with  regard  to  life  if  the  condi- 
tion is  not  dependent  upon  tumors  or  parasites,  although  it  is  often 
impossible  to  effect  a  j>ermanent  cure. 

The  treatment  must  generally  be  mechanical,  attempts  being 
made  by  means  of  abdominal  bandages  applied  to  the  lower  half 
of  the  abdomen  to  exert  pressure  upward,  and  thus  to  force  the 
liver  into  its  normal  situation.  Massage  of  the  abdomen  also  ap- 
pears worthy  of  recommendation.  Further,  attention  should  be 
given  to  the  general  condition. 

Congenital  displacement  of  the  liver  may  occur  in  association  with  trans- 
position of  the  viscera.  Under  such  conditions  the  liver  will  be  situated 
in  the  left,  and  the  spleen  in  the  right  concavity  of  thediaphragm.  The  dis- 
placement may  involve  only  the  liver  and  the  spleen.  As  a  rule,  however, 
the  remaining  organs  of  the  thoracic  and  abdominal  cavities  are  correspond- 
ingly displaced.    The  condition  is  unattended  with  discomfort  or  danger. 


CX)NSTRICTED  OR  FISSURED  LIVER. 

Constricted  or  fissured  liver  may  result  from  tight  lacing.  The 
fissure  formed  is  generally  horizontal,  and  within  it  the  serosa 
covering  the  liver  is  thickened,  tendinous,  and  opaque.  Beneath 
the  fissure  the  liver-tissue  may  be  entirely  wanting,  so  that  a  por- 
tion of  the  liver  may  he  completely  constricte<l  off.  Often  the 
latter  is  thickened  and  exhibits  signs  of  blood-stasis.  Most 
commonly  the  lowermost  |X)rtion  of  the  right  lobe  of  the  liver 
is  eonstrieted  otK  altlioujtrh  at  times  the  fissure  may  extend  with- 
out interruption  into  the  left  lobe.  Often  the  condition  remains 
latent  tliroutT^hont  life  if  the  lower  bonier  of  the  liver  does  not 
extend  eonsiilirably  below  the  costal  margin.  Under  other  con- 
ditions a  horizontal  ilepn^ssion  may  be  palpable  upon  the  lower 
|X)rtion  of  the  siirt'aee  of  the  liver  beneath  the  abdominal  wall. 
I^elow  this  (K'pression  the  constricted  portion  of  liver  appears 
thiekened,  and  at  times  ran  be  reflectwl  upward.  Care  must  be 
takon  tt)  avoiil  confusion  especially  with  a  syphilitic  lobalated 
liver.     The  condition  is  unattended  with  danger.     IntenM 
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ment  is  unnecessarj',  and  would  also  yield  no  result.  Of  late  the 
constricted  portion  of  the  liver  has  been  removed  by  o}x?ration  in 
a  number  of  instances. 


DISEASES  OF  THE  BILIARY   PASSAGES. 

CATARRH  OF  THE  BILIARY  PASSAGES  (CATAR- 
RHAL  CHOLANGITIS  AND  CHOLECYSTITIS)* 

Etiology. — Catarrli  of  the  biliary  passages  is  an  exceedingly 
common  disorder,  and  is  induced  particularly  by  infectious  or  toxic 
influences.  Most  commonly  it  is  secondary  to  catarrh  of  the  gas- 
troduodenal  mucous  membrane,  the  infianmiatory  process  extending 
directly  from  the  mucous  menil)rane  of  the  duodenum  to  that  of 
the  choledoch  duct,  and  tlie  more  remote  biliary  passages.  At 
times  catarrh  of  the  biliary  passages  arises  in  the  sequence  of 
acute  or  chronic  infectious  diseases,  as,  for  instance,  fibrinous  pneu- 
monia, typhoid  fever,  er\  sipelas,  pharyngeal  diphtheria,  and  syph- 
ilis. Occasionally  catarrh  of  the  biliary  passages  occurs  as  an 
independent  infectious  disease.  Of  this  character  were  es})ecially 
certain  epidemics  of  jaundice  that  have  at  times  been  observed  in 
over-crowded  dwellings  (barracks,  prisons),  in  the  sequenc43  of  re- 
vaccination  and  the  ingestion  of  spoiled  food  and  drink.  A  num- 
ber of  such  epidemics  have  tK*curred  particularly  in  the  autumn 
months.  At  times  children  were  attacked  in  especially  large 
numbers.  Among  the  toxic  eatarrhni  s(<ife.s  of  the  biliary  jidssofje^^ 
that  following  phosphorus-poisoning  should  be  mentioned  particu- 
larly. This  may,  however,  leave  the  larger  biliary  passages  intact, 
and  attack  only  the  smaller  intrahepatic  biliary  passages.  The 
hypostatic  cakiiTh  of  the  hiiiary  pasf<a(/e.H  that  occurs  particularly 
in  association  with  chronic  disease  of  the  heart  and  the  respiratory 
organs  is  worthy  of  mention.  Whether  circulatory  and  catarrhal 
alterations  in  the  biliary  passages  are  operative  in  connection  with 
the  jaundice  that  appears  in  some  women  shortly  befon?  and  during 
the  menstrual  perio<l — so-called  mensfnuil  ietrruti — is  as  yet  unex- 
plained. Not  rarely  gall-stones  cause*  catarrh  of  the  biliary  ])as- 
.sages.  Obviously  the  mechanical  irritation  of  the  mucous  mem- 
brane of  the  biliary  passages  by  the  calculi  is  particularly  favora- 
ble to  the  deposition  of  microorganisms,  most  commonly  the  J^ac- 
t^rinm  coli,  upon  the  mucous  niembnine,  with  the  development  of 
an  inflammatory  process.  Not  rarelv  diseases  of  the  liver  are  at- 
tended  with  catarrh  of  the  i)iliary  passages,  often  because  by 
causing  obstruction  of  the  biliarv  passages  they  give  rise  to  biliary 
stasis,  and  the  latter  mav  be  followed  bv  inflammation,  as  uuder 
such  circumstances  bacteria  readily  gjiin  entrance  into  the  biliary 
i»H0||larly  the  Bacterium  coli. 
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Anatomic  Alterations. — In  the  presence  of  catarrh  in  the 
large  biliary  ducts  the  discharge  of  bile  is  not  rarely  prevented  by 
a  plug  of  mxKms.  At  times,  however,  the  plug  has  been  fon?ed 
into  the  intestine,  so  that  its  previous  existence  can  only  be  recog- 
nized from  the  fact  that  the  biliary  passages  are  discolored  only 
up  to  the  point  previously  occupied  by  the  plug,  while  they  are 
unstained  for  the  remaining  distance  to  the  intestine.  The  raucous 
membrane  is  often  conspicuous  by  reason  of  swelling  and  marked 
secretion  of  mucus.  Stenosis  of  the  biliar\^  passages  has  given  rise 
to  biliary  stasis,  and  thereby  to  the  icteric  manifestations  in  the 
liver  and  the  remaining  viscera  that  have  been  descril>ed  on  pp. 

321  and  322.  Catarrh  of  the  intrahepatic  biliary  passages  can  be 
demonstrated  in  the  smaller  biliary  channels  only  with  the  aid  of 
the  microscope,  active  desquamation  of  the  epithelial  cells  par- 
ticularly being  found. 

SsrmptomSy  Diagnosis,  and  Prognosis. — Catarrh  of  the 
biliary  passages  can  be  recognized  only  when  in  consequence  of 
the  formation  of  a  plug  of  mucus  and  tumefaction  of  the  mucous 
membrane,  biliary  stasis  and  hypostatic  and  resorptiye  icterus  have 
developed,  and  which,  from  the  nature  of  the  causative  factors,  is 
also  designated  catarrhal  jaundice ,  The  symptoms  are  identically 
those  that  have  been  described  on  pp.  317—321  in  the  general  con- 
sideration of  jaundice,  and  in  the  diagnosis  the  essential  point  is  to 
determine  whether  catarrh  of  the  biliary  passiiges  is  responsible 
for  the  jaundice.  In  this  connection  the  history  and-  the  results 
of  physical  examination  of  the  viscera  are  of  great  importance. 
Often  previous  dietetic  error,  nausea,  vomiting,  constipation,  or 
diarrhea  will  leave  no  room  for  doubt  that  catarrh  of  the  biliary 
passages  has  been  preceded  by  gastroduodenal  catarrh,  and  the 
condition  is  then  designated  f/asfroduodenal  jaundice.  When 
primary  infections  catarrh  of  the  biliary  passages  is  present  the 
pronounced  involvement  of  the  general  condition  is  often  striking. 
The  liver  and  particularly  the  spleen  are  considerably  enlarged. 
It  is  just  in  this  variety  of  catarrh  of  the  biliary  passages  that 
cholemia  may  readily  develop,  and  death  take  place.  The  dura- 
tion  and  the  conr.se  of  catarrhal  jaundice  depend  upon  the  caus- 
ative factors.  K(»c()verv  from  gastroduodenal  jaundice  usually 
takes  place  within  one  or  two  weeks,  while  the  jaundice  accom- 
panying incurable  diseases  of  the  liver  persists  until  death.  Also 
the  prof/nos'is  depends  naturally  upon  the  character  of  the  causative 
factors. 

Treatment. — In  the  first  place,  on  account  of  the  existing 
biliarv  stasis  and  ianndice  the  diet  and  the  state  of  the  bowels 
should  i>e  regulated  in  accordance  with  the  rules  laid  down  on  pp. 

322  and  323.  Should  the  disorder  be  secondarj'^  to  gastro-intestinal 
catarrh,  tli(»  einploynient  of  acids  is  advisable.  Attempts  have  been 
made,  further,  to  cause  expulsion  from  the  biliary  passages  of  pes- 
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sible  accumulations  of  mucus  by  pressure  with  the  fingers  upon  the 
dilated  gall-bladder  not  rarely  distended  by  accumulated  bile,  or 
by  inducing  contraction  by  means  of  the  faradic  current.  It  has 
l>een  stated  that  as  a  result  of  this  manipulation  a  gurgling  murmur 
is  appreciated,  after  which  the  biliary  passages  have  become  again 
patulous.  Particularly  troublesome  symptoms  of  jaundice  will 
require  the  treatment  described  on  pp.  IV22  and  323. 

PURULENT  INFLAMMATION  OF  THE  BILIARY 
PASSAGES  (PURULENT  CHOLANGITIS  AND 
CHOLECYSTITIS). 

Purulent  inflammation  of  the  biliary  passiiges  scarcely  occurs 
apart  from  the  influence  o{  hftcfrria,  and  ai.'cording  to  previous  ex- 
perience particularly  of  the  Bacterium  cob*  coniniune,  the  Strepto- 
coccus pyogenes,  the  Staphylococcus  pyogenes  albus  and  aureus,  the 
pneumoniacoccus,  and  the  typhoid-bacillus.  The  condition  is  usu- 
ally a  secondary  disorder,  occurring  particularly  in  connection  with 
the  presence  of  (fall-HtonvH  or  jxinuntes  in  the  biliary  puHsdffcs,  and 
with  infectious  disecvaes,  as,  for  instiince,  in  the  seijuc^nce  of  typhoid 
fever,  and  occasionally  also  after  ahscrsn  of  the  liver  and  pi/lephle- 
bitis.  Anatomically  tlie  disorder  is  characterized  by  inflammatirm 
of  the  mucous  membrane  of  the  l)iliary  passages,  with  the  presence 
of  pus.  Occasionally  the  gall-bladder  particularly  is  filled  with 
pus,  and  distended  thereby,  the  condition  being  designated  empyema 
of  the  gall-bladder.  The  disease  is  exceedingly  difficult  of  recog- 
nition. Particular  diagnostic  significance  shr)ul(l  be  attached  to 
the  etiolof/ic  factors.  In  additicMi  there  will  be  the  clinical  picture 
of  general  septieopyemiff  (fi'ver,  enlargement  of  the  spleen,  meta- 
static inflammation  in  other  organs,  occasionally  ulcerative  endo- 
canlitis).  Of  importance  naturally  are  local  alterationn  in  the  liver 
and  the  biliary  jxiMnaf/es,  among  which  enlargement  of  the  liver, 
jaundice,  tenderness,  and,  in  the?  presence  of  empyema  of  the  gall- 
bladder, the  demonstration  of  tlu?  enlarged  gall-bladder,  with 
tenderness  on  pressure,  may  be  mentioned. 

The  prognosis  is  grave,  as  death  may  result  from  septico- 
pyemia, or  metastatic  suppuration,  or  rupture  of  the  biliary  duets 
mto  the  liver,  with  the  formation  ol'a  liver-abseess  ;  into  ihe  portal 
vein  or  the  hepatic  veins;  into  the  abdominal  cavity,  with  rapidly 
fatal  pt»ritonitis ;  or  into  some  other  internal  orgjui  ;  or  through  the 
abdominal  wall  in  the  j)resence  of  empyema  of  the  gall-bladder. 
In  the  last-named  event  a  hllldry  Jisfftla  may  devel(>j),  tVom  which 
occasionally  numerous  gall-stones  are  evacuated  for  a  long  tim(^ 

The  treatmetlt  of  enipynna  of  the  (jall-hhuUh r  is  >urgical. 
The  gall-bladder  should  be  opened — cholecystotomy — and  pus  and 
gall-stones  evacuated  ;  or  it  should  perhaps  be  (Mitirely  removed — 
cholecystectomy — the  latter  particularly  when  the  wall  of  the  gall- 
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bladder  is  the  seat  of  profound  ulceration  and  alteration.  Should 
the  suppurative  inflammation  involve  rather  the  biliary  passages, 
it  may  also  become  necessary  to  expose  these,  to  incise  them, 
and  evacuate  the  calculi — choledochotomy ;  otherwise  the  only 
other  remedy  available  would  be  to  sustain  the  strength  of  the 
patient  as  well  as  possible  by  means  of  the  administration  of  large 
amounts  of  alcohol,  and  to  employ  disinfectants,  among  which 
sodium  sjilicylate  (1.0 — 15  grains — every  two  hours)  and  salol  (1.0 
— 15  grains — every  two  hours)  may  be  recommended.  In  addi- 
tion a  hot  cataplasm  should  be  applied  over  the  liver. 

DROPSY  OF  THE  GALL-BLADDER. 

The  conditions  for  the  development  of  dropsy  of  the  gall- 
bladder are  provided  whenever  permanent  occlxudon  of  the  cystic 
duct  has  been  brought  about.  This  occurs  most  commonly  in  the 
presence  of  gall-stones,  either  because  a  gall-stone  has  become 
impacted  in  the  cystic  duct  or  because  in  its  progress  it  has  injured 
the  wall  of  the  duct,  so  that  subsequently  adhesions  form  at  the 
site  of  injury.  Under  such  conditions  the  bile  is  gradually  ab- 
sorbed from  the  obstructed  gall-bladder,  while  a  colorless  mucoid 
fluid  takes  its  place.  The  amount  of  fluid  may  reach  40  quarts, 
so  that  the  gall-i)la(lder  becomes  correspondingly  enlarged. 

Among  the  most  important  S3nnptoms  of  dropsy  of  the  gall- 
bladder is  the  presence  of  enlargement  of  the  gall-bladder.  The 
gall-bladder  may  b(»  visible  to  the  eye  when  the  abdominal  wall 
is  thin,  and  under  other  circumstances  it  may  be  palpable  as  a 
tensely  distended,  smooth,  pear-shaped  tumor.  From  a  diagnostic 
point  of  view  it  should  be  borne  in  mind  that  the  tumor  undergoes 
respiratory  displacement  with  the  liver,  is  situated  at  the  lower 
border  of  the  liver,  and  that  above  it  an  incisure  may  be  recog- 
nized, and  that  the  dnlness  to  which  it  gives  rise  passes  over 
immediately  into  that  of  tlie  liver.  At  times  I  have  observed 
diagnostic  ditticulties  to  arise  from  the  lodgment  of  the  trans- 
verse colon  between  the  lower  border  of  the  liver  and  the  lower 
extremity  of  the  g-all-bladder,  so  that  the  tumor  to  which  the  latter 
gave  rise  was  so])arated  from  the  hepatic  dnlness  by  a  tympanitic 
zone.  Further,  the  tumor  had  the  shape  of  the  kidney,  and  was 
readily  movable  in  the  abdominal  cavity.  Slight  enlargement  of 
the  <ra  11 -bladder  scareelv  oecasifms  discomfort,  and  at  most  mav 
cause  alarm  in  a  jxitient  who  accidentally  discovers  the  presence 
of  a  tnnior  in  the  abdominal  cavity,  and  considers  it  carcinomatous. 
Excessive  drojxy  of  the  irall-bladder  causes  a  sense  of  tension  and 
pain  in  the  reirion  of  the  liver,  and  by  displacement  of  the  contents 
of  the  abdominal  cavity  may  give  rise  not  only  to  gastro-intestinal 
disturbances,  but,  by  (lis])lacement  of  the  diaphragm  upward,  also 
to  dyspnea,  palpitation  of  the  heart,  and  danger  of  suflfocation. 
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Only  surgical  treatment  is  available.  Puncture  of  the  gall- 
bladder is  not  free  from  danger,  because  the  contents  of  the  viscus 
may  escape  into  the  abdominal  cavity  and  give  rise  to  fatal  peri- 
tonitis. Incision  of  the  gall-bladder — cholecystotomy — is  attended 
with  the  jKJSsibility  tliat  fluid  may  reaanmuilate  in  the  gall-blad- 
der. Therefore  recovery  can  be  brought  about  most  certainly  by 
extirpation  of  the  gall-bladder — cholecystectomy. 

CARCINOMA  OF  THE  BILIARY  PASSAGES- 

Carcinoma  of  the  biliary  passages  is  situated  most  commonly  at 
the  mouth  of  the  choledoch  duct  or  in  the  gall-bladder  itself.  Car- 
cinonui  at  the  mouth  of  the  choledovh  duct  gives  rise  to  chronic  jauu' 
dice,  which  usually  terminates  fatally  with  progressive  exhaustion, 
and  the  cause  of  which  is,  as  a  rule,  not  recognized  during  life. 
Carcinoiim  of  the  gall-bladder  gives  rise  to  the  development  of  a 
Do<lular,  usually  painful,  and  frequently  extensive  tumor,  situated 
in  the  region  of  the  gall-bladder,  usually  aj)pearing  as  a  pear- 
shajKHl  swelling,  and  undergoing  respiratory  disi)laeement  with  the 
liver.  The  percussion-<luhiess  of  the  liver  an(l  that  of  the  tumor 
are  continuous.  Frequently,  but  by  no  means  constantly,  jaundice 
is  present.  Often  the  new-growth  extends  to  the  liver,  and  a 
secondary  neoplasm  develops  in  this  organ,  which  may  attract  the 
greater  amount  of  attention.  Death  will  probably  occur  within  a 
year  amid  excessive  asthenia.  I^ike  carcinoma  in  other  organs, 
similar  disease  of  the  biliary  passages  usually  occui's  after  the 
fortieth  year  of  life.  The  c^msative  factors  remain,  as  a  rule,  un- 
recognized. The  frequent  association  with  gall-stones  suggests 
that  mechanical  irritation  may  excite  the  development  of  car- 
cinoma. Nevertheless,  the  gall-stones  may  also  have  developed 
secondarily  in  consequence  of  biliary  stasis.  The  significance  of 
the  gall-stones  appears  naturally  to  be  snjjported  by  the  fact  that 
in  cases  of  secondary  carcinoma  of  the  gaJl-l)la<lder  calculi  do  not 
occur  in  this  viscus. 

The  prognosis  is  unfavorable,  as  with  carcinoma  in  other 
situations.  Recently  carcinoma  of  the  gall-bladder  has  been  suc- 
cessfullv  removed  with  the  knife  in  a  number  of  cases.  Bevond 
such  measurei^,  symptonutiir  treatinent  alone  will  be  applicable. 

PARASITES  IN  THE  BILIARY  PASSAGES. 

Parasites  in  the  biliary  passages  are  rare.  Kcliinococci  have 
already  been  mentioned  in  the  consideration  of  multilocidar  ecliino- 
cocci  of  the  liver.  Ftukex — I)iM(nn(i  /irjtfiflritm  and  Distnmn  hutrvo- 
laium — may  cause  jaundice,  purulent  inflammation  of  the  biliary 
passages,  and  suppuration  in  the  liver,  and  are  susceptible  of  recog- 
nition only  when  parasites  or  their  ova  are  present  in  the  stools. 
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At  times  a  spool-worm — Ascaris  lumbricoides — may  wander  from 
the  intestine  into  the  biliary  passages  and  cause  obstruction  and 
jaundice,  and  at  times  suppuration  in  the  liver  or  the  formation 
of  gall-stones. 

GALL-STONES  (CHOLELITHIASIS). 

Htiology. — Extremely  little  of  a  definite  nature  is  known 
as  to  the  causes  of  gall-stones.  Experience  has  shown  that  all 
those  conditions  favor  the  formation  of  gall-stones  that  cause 
biliary  stems.  These  include  a  sedentary  mode  of  life  and  constrict- 
ing clothing.  Tlius,  gall-stones  have  been  frequently  found  in 
association  with  constricted  liver.  Further,  they  occur  about  four 
times  as  frequently  in  women  as  in  men.  What  influence  food  may 
exert  is  unknown.  If  obesity  predisjx)ses  to  the  formation  of  gall- 
stones, it  is  possible  that  biliary  stasis  is  principally  also  the 
actual  etiologic  factor,  as  a  result  of  the  crowding  in  the  alxlom- 
inal  cavity  in  consequence  of  the  excessive  fat  in  the  omentum 
and  the  mesentery.  Why  gall-stones  should  be  more  common  in 
certain  rer/ions  than  in  others  is  as  yet  unexplained.  Children  but 
rarely  suffer  from  gall-stones,  which  generally  develop  after  the 
thirtieth  year  of  life. 

Anatomic  Alterations. — Gall-stones  develop  most  com- 
monly in  the  [/(dl-bladder,  and  much  less  commonly  in  the  intra- 
hepatic biliary  passiiges.  (xall-stones  in  the  hepatic  duct,  the 
cystic  duct,  or  the  cholodoch  duct  have  always  migrated  from  the 
gall-bladder  or  the  liver.  Gall-stones  consist  either  of  bilirubin 
and  lime-salts  or  of  chol ester  in  y  or  they  may  be  of  mixed  composi- 
tioUf  either  layers  of  bilirubin  and  lime-salts  and  cholesterin 
alternating  with  each  other  on  cut  section,  or  the  one  constituting 
the  nucleus  or  the  outer  layer  of  the  calculus.  Bilirubin-calculi 
are  brownish  in  color,  while  cholesterin-calculi  are  white,  upon 
section  present  a  crystalline  appearance  with  a  radiate  arrange- 
ment, and  yield  a  greasy  sensation  to  touch. 

Rarely,  biliury  calculi  consist  of  cntcium  carbonate.  They  are  whitish  in 
color,  and  are  characterized  by  great  hardness. 

Accord intj:  to  the  size  of  biliary  preeipitateSy  a  distinction  is  made 
between  /}i//(n'i/  sfind  and  biliary  e<ilcuH.  The  former  possesses  the 
character  of  sand  and  may  attain  the  size  of  a  pin-head.  The 
si/e  of  gall-stones  depends  principally  upon  their  number,  for 
the  more  numerous  tiie  stones  the  smaller  must  they  be.  At  times 
the  entire  gall-blad<ler  is  occupied  by  a  single  gall-stone,  measur- 
ing several  centimeters  in  length  and  reproducing  the  pear-shaj)e 
of  the  gall-bladder.  At  times  two  or  more  gall-stones  are  pres(»nt 
'^^ Madder,  and   these  mav  be  in  contact  bv  a  sort  of 

f»pr  of  gall-stones  may  reach   many 
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hundreds,  and  even  thousands.  Oft^n,  gall-stones  that  He  side  by 
side  in  considerable  number  acquire  peculiar  sliapes.  They  have 
been  designated  facetted  gall-dones,  and  have  been  appropriately 
compared  with  the  shape  of  the  carpal  bones.  These  peculiarities 
are  not  dependent,  as  lias  been  supposed  by  some,  upon  the  mutual 
attrition  of  adjacent  angles  and  surfaces,  but  upon  a  failure  in 
development  at  such  points  as  contiguous  stones,  which  originally 
possess  a  roundish  shape,  lie  in  contact.  Such  gall-stones  generally 
exhibit  extremely  smooth  surfaces,  as  if  polislied.  In  contradis- 
tinction from  these  there  occur  also  globular  calculi,  with  a  multi- 
nodular surface,  and  these  have  been  designated  rnulbei^i-y-calculL 

OpinioDH  are  divided  as  to  the  mode  of  origin  of  gall-stones.  In  any 
event,  the  view  is  to  be  rejected  that  bilirubin  or  choiesterin  is  present  in 
the  bile  in  such  excessive  amount  as  not  to  be  retained  in  solution,  but 
to  be  precipitated.  As  experience  has  shown  that  biliary  stasis  favors  the 
formation  of  gall-stones,  there  is  much  in  favor  of  the  view  that  the  primary 
impulse  in  the  formation  of  gall-stones  is  to  be  referred  to  bacteria^  which, 
in  the  presence  of  biliary  stasis,  may  readily  gain  entrance  from  the  int^- 
tine  into  the  biliary  passages.  In  the  first  place,  the  Bacterium  coli  com- 
mune will  suggest  itself,  because  it  is  a  constant  inhabitant  of  the  intestine. 
The  bacteria  excite  catarrhal  inflammation  of  the  mucous  membrane  of  the 
biliary  passages,  and  for  this  reason  some  clinicians  have  employed  the 
designation  calculus-fortning  catarrh.  The  inflammatory  products  exert  a 
decomposing  influence  upon  the  biliary  acids,  and  as  the  biliary  salts  retain 
bilirubin  and  choiesterin  in  solution  in  the  bile,  these  substances  are  pre- 
cipitated when  decomposition  of  the  biliary  salts  takes  place.  The  precipi- 
tated constituents  of  the  gall-stones  do  not  simply  crystallize  together,  but 
are  held  together  by  an  organic  mass.  This  material  can  be  demonstrated 
when  gall-stones  are  carefully  dissolved.  In  some  instances  gall-stones  have 
been  found  to  develop  around  foreign  bodies  (prune-stones,  blood-clots, 
ascarides). 

Symptoms  and  Diagnosis. — Many  mon\  persons  suifer 
from  gall-stones  than  is  generally  l)elieve<l,  because  often  the  cal- 
culi are  latent  and  occasion  no  symptoms.  At  times  gall-stones 
are  discovered  accidentiilly,  the  f/(ill-hl(i(hhr,  u])on  examination 
for  some  other  cause,  being  found  to  be  not  only  enlarged,  but 
also  filled  with  gall-stones.  The  latter  will  be  recognized  as  Iiard, 
polyhedral  bodies,  which  not  rarely  can  be  rubl)e(l  against  one 
another  with  a  palpable  (crackling  sound,  and  yield  the  same  sen- 
sation as  when  a  bag  filled  with  small  pebbles  or  nuts  is  manipu- 
lated between  the  fingers.  In  eases  in  which  the  diagnosis  was 
doubtful  a  sterilized  needle  has  even  Ixhmi  introduced  into  the 
gall-bladder,  and  observation  made  whether  a  hard  body  was  en- 
countered with  the  point  of  the  instrument. 

Rarely,  the  presence  of  gall-stones  is  disclosed  by  their  passage 
through  the  biliary  duets  without  inducing  symptoms,  and  their 
discovery  accidentally  iii  the  sfool.s,  (lall-stones  often  give  rise  to 
hepatic  colic.  This  results  from  the  escape  of  the  calculi  from  the 
gall-bladder^  and  their  passage  through  the  biliary  ducts  into  the 
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intestine.  Under  such  conditions  they  readily  become  impacted 
in  the  biliary  ducts,  causing  biliary  stasis  and  pain,  and  giving 
rise  to  the  clinical  picture  of  hepatic  colic.  Calculi  from  the 
intrahepatic  biliary  ducts  do  not  give  rise  to  hepatic  colic  in  their 
passage  into  the  intestine,  as  they  traverse  channels  that  in  com- 
parison with  their  site  of  origin  become  progressively  larger  as 
the  intestine  is  approached.  Frequently  no  especial  causes  for 
the  occurrence  of  biliary  colic  are  demonstrable,  while  in  some 
instances  anger  and  other  emotional  disturbances,  bodily  concus- 
sion, or  physical  over-exertion  has  been  an  antecedent  condition. 
Menstruation,  pregnancy,  and  the  puerperium  without  doubt  also 
favor  the  occurrence  of  attacks  of  hepatic  colic. 

The  principal  symptom  of  biliary  colic  is  pain.  This  is 
at  times  ccjntined  strictly  to  the  region  of  the  gall-bladder  (exter- 
nal border  of  the  right  abdominal  rectus  muscle,  just  below 
the  right  costal  margin),  although  it  often  radiates  throughout  a 
larger  area,  particularly  toward  the  epigastrium,  the  right  scapular 
region,  and  often  also  to  the  right  arm.  The  pain  increases  par- 
oxysnially  to  an  unbearable  degree,  so  that  the  patients  cry  aloud 
and  groan,  exhibit  a  painful  and  anxious  expression,  and  are  cov- 
ered with  perspiration.  Occasionally,  there  may  be  loss  of  con- 
sciousness and  general  clonic  muscular  spasm,  obviously  because 
the  pain  causes  reflex  spasm  of  the  cerebral  arteries,  ana  thereby 
cerebral  anemia.  A  cldll  likewise  is  not  rarely  induced  by  reflex 
influences,  and  this  may  be  repeated  several  times.  Vomiting  also 
is  a  frequent  symptom  dependent  upon  reflex  influences.  Often 
elevation  of  temperature  takes  place,  although  I  would  not  attrib- 
ute this  to  nervous  influences,  but  to  inflammation  of  the  biliary 
passages,  and  would  consider  it  an  indication  of  septic  general  in- 
fection. 

The  occurrence  of  jaundice  is  of  great  importance,  develop- 
ing on  the  average  in  the  course  of  three  days,  as  this  length  of 
time  is  necessary  for  the  blood  to  become  sufficiently  saturated 
with  biliary  coloring-matter  in  order  to  stain  the  skin  and  the 
nnicous  membranes  yellow.  The  degree  of  jaundice  varies  ex- 
tremely ;  at  times  there  is  but  slight  yellowish  discoloration  of  the 
eoujunetivfe.  The  jaundice  naturally  persists  for  some  time  after 
the  attack  of  liepatic  colic,  until  the  biliary  coloring-matter  has 
been  removed  (principally  through  the  urine). 

It  is  noteworthy  that  when  the  choledoch  duct  is  obstructed  by  a  gall- 
stone tnilarcfanod  of  the  cjall-bladder  in  consequence  of  biliary  stasis  takes 
place  but  seldom. 

The  (hwntion  of  an  attack  of  hepatic  colic  is  susceptible  of  great 
variation,  and  fluctuates  between  a  few"  hours  and  as  many  weeks. 
In  the  latter  event  the  patients  are  never  free  from  pain,  although 
this  at  times  becomes  more  severe.     Under  such  conditions  they 
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not  rarely  lose  strength  in  an  alarming  degree.  There  are  also 
great  variations  in  the  recurrence  of  attacks  of  hepatic  colic.  One 
must  be  prepared  for  this  if  gall-stones  have  not  been  found  in  the 
stools,  in  spite  of  the  fact  that  these  have  been  thoroughly  dis- 
solved upon  a  sieve  in  a  stream  of  water.  To  obtain  assurance 
upon  this  point  the  stools  must  be  continuously  examined  for  at 
least  a  week  after  the  pain  has  disappeared,  as  biliary  calculi  may 
remain  for  some  time  in  the  intestine.  Grall-stones  naturally  will 
not  be  found  in  the  stools  if  they  slip  back  into  the  gall-bladder. 
The  occurrence  of  facetted  biliary  calculi  in  the  stools  will  justify 
the  anticipation  of  recurrent  attacks  of  hepatic  colic,  because  such 
calculi  are  usually  multiple  in  the  gall-bladder.  It  is,  further, 
noteworthy  that  biliary  calculi  in  the  stools  must  by  no  means 
always  have  passed  through  the  biliary  passages,  and  it  appears  to 
occur  not  at  all  rarely  that  they  give  rise  to  inflammation  of  the 
biliary  passages  and  adhesions  to  the  bowel,  particularly  the 
transverse  colon,  and  then  after  perforation  gain  entrance  into  the 
bowel  through  a  billary-intestinal  fistula.  When  gall-stones  have 
entered  the  bowel  the  danger  is  not  always  passed,  for  occasionally 
they  may  occupy  the  lumen  of  the  intestine  in  such  a  peculiar 
manner,  or  a  number  of  stones  may  be  joined  together  by  fecal 
matter  into  so  large  a  mass,  as  to  cause  obstruction  of  the  bowel 
and  the  development  of  ileus. 

In  rare  cases  gall-stones  in  the  cecum  or  the  vermiform  appendix  give 
rise  to  typklitiSy  appendicifiSj  perityphlitis^  or  paratyphlitis. 

Occasionally  biliary  calculi  become  so  firmly  impacted  in  the 
cystic  duct  or  the  choledoch  duct  that  they  cannot  be  moved  either 
forward  or  backward.  Such  impaction  of  f/all~stones  is  attended 
with  the  danger  of  inflammation,  pressure-necrosis,  and  perforation 
of  the  gall-stones  into  the  abdominal  cavity,  and  this  will  gener- 
ally be  followed  by  rapidly  fatal  peritonitis.  Attacks  of  hepatic 
colic  are  not  always  attended  with  such  readily  recognized  mani- 
festations as  have  been  described.  Occasional Iv  thev  irive  rise 
to  vomiting  so  severe  and  persistent  as  to  arouse  suspicion  of 
ulceration  of  the  stomach.  At  times,  also,  the  pain  is  situated  in 
the  epigastric  region,  and  this  would  appear  to  strengtluMi  the 
suspicion  of  gastric  ulcer.  In  other  instances  pain  in  the  sea})ular 
region,  about  the  right  side  of  the  ehest,  or  along  the  riii^lit  ami 
is  such  a  conspicuous  feature  that  gall-stones  may  be  conlbunded 
with  neuralgia.  At  times  chills  recur  daily  at  the  same  hour,  and 
the  clinical  picture  is  suggestive  of  interniittent  fever,  although 
malarial  plasmodia  are  not  found  in  the  blood.  If  the  pain  radi- 
ates actively  into  the  right  iliac  fossa,  care  will  be  necessary  to 
avoid  confusion  with  perityphlitis.  In  all  (loul>tful  eases  attention 
should  be  directed  to  the  occurrence  of  jaundiee,  which  naturally 
oflen  occurs  in  slight  and  scarcely  apprc(;ial)le  degree. 
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In  addition  to  hepatic  colic  and  its  consequences,  biliaiy  calculi 
not  rarely  excite  inflammatory  aUernflotis  in  the  biliary  pKuaagei, 
suppuration  and  septicopyemia,  and  it  is  oilen  exct^edingly  difficult 
to  recognize  them  under  such  conditions.  I  have  observed  ufcrra- 
tive  endocarditis,  otitis  media,  and  inflammation  of  the  cerebral  siiatsen 
develop  in  the  sequence  of  cholecystitis  due  to  gall-stones.  Occa- 
aionnlly  ahsceas  of  the  liver  develops  as  a  result  of  gall-stones. 
Also  at  times  the  gall-bladder  becomes  attached  by  at&iesions  tn 
adjacent  oi^ns  (stomach,  intestine.';,  urinary  passages),  ruptures 
into  these,  aud  evacuates  its  calculous  contents  into  them,  so  that 
aiU-stones  may  be  vomited  or  be  found  in  the  urinary  bladder. 
Occasionally  adhesions  to  the  abdominal  wall  form,  with  rupture 
of  the  gall-bladder  externally,  and  at  times  numerous  gall-stones 
are  evacuated  through  the  resulting  ertenial  bilarp  Jmula  for  a 
considerable  length  of  time.  Rupture  of  gall-stones  into  the 
lungs  and  the  bronchi  has  also  been  observed.  PerichoUcyntUis  is 
a  common  sequel  of  gall-stones.  GaU-ntones  may  persist  at  times 
throughout  lite.  Only  rarely  is  the  disease  t^-rminated  with  a 
single  attack  of  he]>atic  colic. 

Prognosis. — Hepatic  colic  is  a  serious  condition  under  all 
circumstances,  being  attended  with  numerous  dangers,  whether 
the  calculi  exhibit  a  migratory  or  a  sessile  tendency.  It  should 
not  be  forgotten  in  this  connection,  however,  that  gall-stones  may 
excite  the  development  of  cnrcimnma  in  the  gall-bladder.  At 
times,  also,  connective-tissue  hyperplasia  develoiM  in  the  nei^- 
borboo<l  of  the  biliary  passages  witliin  the  liver,  and  gives  rise  to 
biliririi  eirrhmi"  of  the  lirer. 

Treatmeot. — ^Patients  with  gall-stones  generally  seek  pro(e»- 
sioiial  :Hsi>taiui'  at  the  time  of  an  attack  of  hepatic  colic,  and  for 
tlic  rLlii.f  of  which  the  following  measures  may  be  adopted: 
Patients  .-'lioutd  i-emain  in  bed  and  apply  a  hot  ponltice  over  th« 
region  of  the  liver.  They  should  ]iartakc  of  Ugoida  only,  such  as 
weak  tea,  milk,  and  wine,  diluted  with  water.  If  the  pain  is 
severe,  a  snbcutaneoos  injection  of  morphin  should  be  given  : 

U    M'Tphin  hy.lrodilorate,  0.3  (4^  grains), 


ae)  to  0.5  [i 


The  patient  should  never  be  entrusted  with  morphin  and  a 
syringe  for  use  upon  himself  because  the  danger  and  the  tempta- 


orphm 
I  the  t 
tiou  are  too  great  to  make  injections  when  not  necesRary,  and 
gradually  to  employ  larger  doses  of  the  drug,  and  finally  to  b«>ome 
a  morphiu-habitui!.  Daily  rectal  injections  of  water  at  rooni-teni- 
perature  may  be  recommended,  as  stimulation  of  intestinal  peri- 
stalsis appears  to  favor  tlie  passage  of  the  gall-stones  through  the 
biliary  chaunelB. 
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EnenicUa  of  oil  have  been  advised  by  some  physicians.  0/iw-oi7  (180.0 — 
6  fluidounces)  internally  and  glycerin  have  been  recommended  to  facilitate 
the  passage  of  gall-stones  and  for  the  relief  of  attacks  of  hepatic  colic. 

When  an  attack  of  biliary  colic  has  been  successfully  relieved, 
eflTorts  should  next  be  made  to  effect  solution  of  gall-stones  still 
present,  and  to  prevent  the  formation  of  new  calculi.  Oil  of  tur- 
pentine and  ether  in  tlie  form  of  Durande's  remedy  especially  have 
been  recommended  as  a  solvent : 

li  Oil  of  turpentine,  5.0  (75  minims), 

Ether,  20.0  (  5  fluidrams).— M. 

Dose :  20  drops  four  times  daily. 

A  solvent  action  by  this  mixture  can  naturally  be  expected 
only  upon  cholesterin-calculi.  Nevertheless  an  undeniable  effect 
upon  bilirubin-calculi  also  is  at  times  observed,  but  under  such 
conditions  the  result  must  be  attributed  less  to  a  solvent  action 
than  to  the  circumstance  that  the  reniedy  stimulates  the  secretion 
of  bile.     Sodium  salicvlate  acts  in  the  same  way  ; 

R  Sodium  salicylate,  1.0  (15  grains). 

Make  10  such  powders. 

Dose :  1  powder  tlirice  daily  after  eating. 

The  administration  of  bile  and  its  sodium-combination  also  favors 
the  secretion  of  bile,  and  may  be  advised  in  the  treatment  of  gall- 
stones. Courses  of  treatment  with  the  waters  at  springs  are  much 
employed,  particularly  at  Carlsbad,  Marienbad,  Tarasp,  Kissingen, 
Homburg,  Ems,  Wiesbaden,  and  Yieliy.  Tliat  these  waters  are 
capable  of  exerting  a  solvent  effect  has  not  been  demonstrated ; 
they  do,  however,  influence  favorably  the  catarrhal  conditions 
of  the  gastro-intestinal  mucous  membrane  an<l  the  biliary  j)ass- 
ages,  and  in  this  way  may  prevent  the  formation  of  gall-stones. 
Persons  in  moderate  circumstances  may,  with  the  same  object  in 
view,  use  artificial  Carlsbad  salt  for  periods  of  four  weeks : 

R  Artificial  Carlsbad  salt,  100.0  (3  ounces). 

Dose:  1  teaspoonful  in  a  pint  of  tepid  water,  to  be  taken  in 
four  equal  parts  at  intervals  of  ten  minutes. 

Persons  suffering  from  gall-stones  should  tnke  considerable  exer- 
cise, not  wear  constricting  clothin<r,  secure  a  daily  evacuation  of 
the  bowels,  and  avoid  all  conditions  capable  of  causing  biliary 
stasis. 

Recently  the  operative  treatment  of  gall-stones  has  occu])ie(l 
attention.  Surgical  intervention  will  ho  justified  in  the  presence 
of  impaction  of  a  gall-Htone  in  a  biliary  duct.  With  this  end  in 
view  the  abdomen  should  b(^  opened,  the  stone  located  in  the  biliary 
duct,  and  an  attempt  made  by  gentle  pressure  to  force  its  entrance 
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into  the  intestine  or  the  gall-bladder,  or  to  crush  it  between  the 
fingers — choldithotripsy.  Otherwise,  it  would  be  necessary  to  incise 
the  bile-duct — choledochotamy — extract  the  stone,  and  suture  the 
margins  of  the  wound.  At  times  impacted  calculi  remain  in 
situ  without  exciting  inflammation,  altnough  the  chronic  hypo- 
static jaundice  gives  rise  to  alarming  emaciation.  Under  such  cir- 
cumstances cholecystenterostomy  has  been  performed ;  that  is,  an 
artificial  communication  has  been  established  between  the  gall- 
bladder and  the  highest  possible  loop  of  small  intestine.  It  may 
happen,  of  course,  that  the  biliary  passages  are  infected  with  bac- 
teria from  the  intestine,  and  become  inflamed.  Should  there  be  a 
marked  tendency  to  the  formation  of  gall-stones,  and  should 
attacks  of  hepatic  colic  occur  with  such  frequency  as  to  make  the 
life  of  the  patient  miserable,  or  should  empyema  of  the  gall- 
bladder have  developed  in  consequence  of  the  presence  of  gall- 
stones, this  viscus  has  been  incised — cholecystotomy— or  it  has  been 
removed — cholecystectomy.  The  latter  operation  is  scarcely  more 
dangerous  than  the  first,  and  has  the  further  advantage  that  no 
new  gall-stones  can  form  in  the  gall-bladder.  Under  the  worst  of 
circumstances  the  development  of  gall-stones  in  dilatations  of  the 
large  biliary  ducts  would  be  possible.  When  gall-stones  have 
become  impacted  in  the  intestine,  and  symptoms  of  ileus  have 
developed,  ai)dominal  section  has  been  performed,  the  bowel  in- 
cised, the  calculus  extracted,  the  intestine  aud  the  abdomen  sutured, 
and  cure  effected  in  this  way. 


DISEASES   OF  THE  BLOOD-VESSELS  OF 

THE   LIVER. 

THROMBOSIS  OF  THE  PORTAL  VEIN 
(PYLETHROMBOSIS). 

Btiology. — As  in  other  blood-vessels,  thrombi  may  form  in 
the  portal  vein  as  a  result  of  compression,  of  slowing  of  the  blood- 
stream, aud  of  marantic  conditions.  Pir.'isxcre'thrombosw  is  observed 
in  couueetion  with  tumors  surrounding  the  trunk  of  the  portal 
veiu,  as,  for  iustauce,  carciuoma  of  the  pancreas,  stomach,  or  intes- 
tine, cnlartrerncnt  of  the  portal  lymphatic  glands,  and  at  times  also 
as  a  result  of  compression  due  to  peritonitic  adhesions.  Thronibofiis 
of  the  portal  vein  due  to  doiciufj  of  the  h/ood-titream  develops  par- 
ticularly in  association  with  certain  diseases  of  the  liver,  most 
commonly  chronic  interstitial  hepatitis  and  carcinoma  of  the  liver. 
Marantic  pf//ethrotnf)osi,H  is  observed  finally  in  the  sequence  of  pro- 
tracted and  dehilitatintJ^  diseases,  among  which  chronic  diarrhea, 
carcinoma,  and  pulmonary  tuberculosis  may  be  mentioned.  Throm- 
bosis of  the  portal  vein  is  a  rather  uncommon  disorder. 
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Symptoms,    Diagnosis,    Prognosis,    and    Anatomic 

Alterations.* — Obstruction  of  the  trunk  of  the  portal  vein  by  a 
thrombus  gives  rise  necessarily  to  increase  in  the  blood-pressure 
in  the  portal  area,  and  consequently  to  portal  stasis.  The  latter  is 
manifested  by  the  occurrence  of  ascites^  apletiic  enlargement ,  hypo^ 
italic  catarrh  of  the  stoiiuuth  and  the  intediney  and  heinoiThoids,  at 
times  of  hemorrhage  from  the  viux^ouh  membrane  of  the  stomach  and 
the  hitesiine.  Jaundice  also  may  develop,  and  this  has  been  ex- 
plained by  the  fact  that  in  consequence  of  the  thrombosis  the 
olood-pressure  in  the  intrahepatic  branches  of  the  portal  vein  has 
fallen  so  low  that,  contrary  to  the  rule,  bile  can  pass  over  from  the 
biliary  capillaries  into  the  portal  branches.  It  is  therefore  evident 
that  the  same  conditions  are  present  as  in  cirrliosis  of  the  liver,  and 
nothing  else  would  be  expected,  as  in  tlie  latter  disorder,  also,  the 
portal  area  is  partially  obstructed  and  partially  constricted,  although 
the  prociess  involves  not  the  trunk  of  the  portal  vein,  but  its  intra- 
hepatic branches.  It  has  even  been  maintained  that  pylethrom- 
bosis  gives  rise  to  chronic  interstitial  hepatitis,  but  this  view  has 
not  unjustly  been  contradicted. 

The  differential  diagnomi^  between  cirrliosis  of  the  liver  and  pyle- 
thrombosis  can  scarcely  ever  be  made  with  certainty.  Excessive 
indulgence  in  alcohol  is  suggestive  of  cirrhosis,  which,  further,  is 
rather  a  common  disorder.  Pylethrombosis  may  also  be  readily 
confounded  with  chronic-serous,  tuberculous,  and  carcinomatous  peri- 
tonitiB,  and  in  the  differentiation  the  points  mentioned  on  page  336 
should  be  borne  in  mind. 

The  prognosis  of  pylethrombosis  is  not  favorable,  for  even  if, 
as  in  cirrhosis  of  the  liver,  venous  collateral  channels  develoj),  for 
the  purpose  of  conveying  the  portiil  blood  to  the  general  circula- 
tion, these  will  not  suffice.  The  ascites  increases  progressively, 
and  death  appears  unavoidable  from  asphyxia,  cardiac  paralysis, 
exhaustion,  at  times  from  excessive  hemorrhage. 

The  anatmnic  alterations  are  readily  recognizable.  On  divid- 
ing the  trunk  of  the  portal  vein  this  vessel  will  b<»  found  occluded 
by  a  fibrinous  thrombus  which  at  times  may  be  followed  far  into 
the  intrahepatic  or  the  peripheral  branches.  Mural  thrombi  that 
have  occasioned  only  stenosis  of  the  portal  vein  are  less  com- 
mon.    In  addition  the  changes  due  to  jxirtal  stasis  are  present. 

Treatment. — The  treatn^ent  of  portal  thrombosis  is  niechan- 
ical.  Abdominal  puncture  should  be  performed  when  the  ascites 
becomes  excessive.  From  internal  remedies,  such  as  digitalis, 
calomel,  diuretin,  urea,  and  other  diuretics,  and  from  laxatives, 
diaphoretics,  or  drastics,  no  {KTinanent  suee(>ss  can  \n\  ho])ed. 
Also  absorption  of  the  thrombus  by  medicaments  caimot  be 
effected. 

24 
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PURULENT  INFLAMMATION  OF  THE  PORTAL  VEIN 

(SUPPURATIVE  PYLEPHLEBITIS)* 

Stiology. — Suppurative  pylephlebitis  is  a  manifestation  of 
septicopyemia.  It  develops  in  the  sequence  of  inflammation  in 
the  radicular  distribution  of  the  portal  vein  if  bacteria  gain  en- 
trance into  the  portal  vein  from  this  point,  excite  inflammation 
of  the  wall  of  the  vein,  and  in  connection  therewith  give  rise  to 
the  formation  of  a  purulent  thrombus  contaminated  by  bacteria. 
Among  the  more  common  causes  are  dysenterj^,  puerperal  fever, 
carcinoma  of  the  uterus,  salpingitis,  oophoritis,  carcinoma  of  the 
rectum,  proctitis  and  periproctitis,  peritonitis,  perityphlitis,  abscess 
of  the  spleen,  gastric  ulcer,  carcinoma  of  the  stomach,  and  intes- 
tinal ulceration.  In  the  newborn  pylephlebitis  has  been  observed 
in  the  sequence  of  inflammation  of  the  umbilicus. 

Anatomic  Alterations. — The  wall  of  the  portal  vein  appears 
friable  and  readily  torn  in  the  diseased  situation.  On  opening  the 
vein  a  smeary,  purulent,  at  times  offensive-smelling,  brownish 
thrombotic  mass  is  found  at  this  point.  Often  portions  of  the 
thrombus  have  become  detached,  and  have  found  their  way  into 
the  liver,  where  they  give  rise  to  new  foci  of  inflammation  and 
suppuration.  Collections  of  pus  form  also  in  other  viscera,  par- 
ticularly in  the  lungs.  The  spleen,  as  in  many  infectious  diseases, 
is  enlarged  and  soft. 

Symptoms,  Diagnosis,  and   Prognosis.^— The   disease 

pursues  the  course  of  a  septicopyemia.  Repeated  chills  occur, 
and  are  followed  by  fever  and  sweating.  The  liver  and  the 
spleen  are  enlarged.  Pressure  over  the  liver  induces  pain.  At 
times  it  has  been  possible  to  feel  the  portal  vein  through  the 
abdominal  walls  as  a  tliick  cord.  Often  there  is  marked  jaundice. 
Not  rarely  foci  of  purulent  inflammation  appear  in  various  parts 
of  the  body,  as,  for  instance,  the  lungs,  the  pleura,  the  pericar- 
dium, and  the  joints.  Under  the  most  favorable  conditions  the 
(Jiaf/rmsis  can  i)e  ninde  only  with  some  degree  of  probability. 
The  p7'Of/nosis  is  unfavorable,  as  recovery  appears  impossible. 

Treatment. — Efforts  should  be  made  to  maintain  the  forces 
of  the  l)ody  as  fully  as  possible,  particularly  by  the  use  of  alco- 
holics and  stimulants.  In  addition,  an  ice-bag  should  be  applied 
over  the  liver. 

ANEURYSM  OF  THE  HEPATIC  ARTERY. 

But  a  small  number  of  cases  of  aneurysm  of  the  hepatic  artery 
have  been  recorded.  The  condition  can  be  recognized  with  cer- 
tainty only  when  a  swelling  with  expansile  pulsation  is  palpable 
to  the  right  of  the  median  line,  and  over  which  a  cardiac-systolic 
vascular  murmur  is  audible.     At  times  symptoms  are  present  like 
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those  of  biliary  colic  :  Colicky  attacks  of  pain,  vomiting,  and  jaun- 
dice. In  one  case  under  my  observation  death  resulted  from  inter- 
nal hemorrhage,  the  cause  of  which  was  found  on  post-mortem 
examination  to  be  a  ruptured  aneurysm  of  the  hepatic  artery. 

The  prognosis  is  unfavorable,  for  every  aneurysm  has  a 
tendency  to  undergo  enlargement  and  rupture. 

The  treatment  would  be  confined  to  the  relief  of  particularly 
distressing  symptoms.  If  the  diagnosis  is  positive,  persistent  rest 
in  bed  and  the  application  of  an  ice-bag  would  be  indicated. 


VII.   DISEASES  OF   THE   PANCREAS. 


The  diagnosis  of  disease  of  the  pancreas  is  exceedingly  difficult, 
for,  in  the  first  place,  the  organ  is  so  c<)ncealed  as  to  be  accessible 
to  physical  examination  only  under  especially  favorable  condi- 
tions, and,  besides,  no  symptoms  are  known  to  be  peculiarly  dis- 
tinctive of  disease  of  the  pancreas. 

Acute  and  chronic  inflammation  of  the  pancreas  is  thus  far  only 
of  anatomic  interest. 

[Acute  pancreatitis  may  be  hemorrhagic,  suppurative,  or  gangrenous. 
It  is  attended  with  pain  in  the  superior  abdominal  region,  usually  or  sudden 
onset  and  paroxysmal  exacerbation  ;  generally  with  constipation,  although 
diarrhea  may  supervene ;  with  abdominal  distention,  icterus,  an  anxious 
and  pinched  expression,  a  small  and  rapid  pul.se,  and  variable  temperature. 
Death  usually  occurs  in  from  two  to  five  days,  from  collapse.  In  treatment 
morphin  may  be  required  for  the  relief  of  pain,  and  stimulants,  possibly  by 
enema,  to  overcome  collapse.  If  the  pancreas  can  be  felt  to  be  enlarged 
and  the  diagnosis  is  certain,  operation  and  evacuation  of  septic  material 
may  be  undertaken  as  soon  as  collapse  has  passed  off. 

Chronic  pancreatitis  probably  arises  by  extension  from  adjacent  disease. 
It  may  set  in  gradually  and  without  pain,  or  with  severe  epigastric  pain, 
associated  with  nausea  and  vomiting,  or  followecl  by  jaundice  and  perhaps 
also  by  a  feeling  of  chilliness  or  a  rigor.  Tenderness  is  usually  present  in 
the  umbilical  region,  and  sometimes  swelling  of  the  pancreas  can  be  made 
out.  Appetite  is  usually  wanting;  the  taking  of  food  is  followed  by  epigas- 
tric discomfort,  and  loss  of  flesh  and  strength  is  marked.  Albuminuria  is 
common,  and  glycosuria  may  be  present.  Theteni[>erature  is  variable.  At 
a  late  stage  hemorrhages  may  take  place  into  the?  skin  and  from  the  mucous 
membranes,  with  death  from  asthenia.  In  diagnosis  gall-stones  in  the 
choledoch  duct,  carcinoma  of  the  head  of  the  jiancreas  or  of  the  liver  and 
the  bile-ducts,  and  chronic  catarrh  of  the  bile-ducts  must  be  taken  into 
consideration.     The  only  treatment  is  surgical. — A.  A.  E. | 

In  obese  persons  fat-necrosis  occurs  occasionally  in  the  pancreas, 
and  in  connection  therewith  there  may  be  hemorrhage  into  the  pan- 
creas. Under  such  circumstances  deatli  takes  place  amid  sig:n8  of 
shock  and  progressive  collapse,  or  the  pancreas  underj^ocs  nuirked 
increase  in  size,  exerts  pressure  upon  the  intestine,  and  g;ives  rise 
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to  ilexiSj  or  rupture  into  the  abdominal  cavity  takes  place,  with 
the  development  of  usually  fatal  peritonitis. 

At  times  calculi  form  in  the  excretory  ducts  of  the  pancreas — 
panci^eatic  sialolithiasis — and  these  may  give  rise  to  severe  and 
painful  attacks  of  pancreatic  colic. 

Pancreatic  cysts  nave  been  operated  upon  recently  in  a  number 
of  instances. 

Carcinoma  of  the  pancreas  may  involve  the  tail,  the  body,  the 
head,  or  the  entire  organ.  Most  commonly  the  head  is  the  seat 
of  the  disease.  Generally  the  new-growth  is  primary.  The  most 
reliable  sign  is  the  demonstration  of  a  nodular  tumor,  somewhat 
above  the  level  of  the  umbilicus,  not  connected  with  the  stomach, 
the  omentum,  the  colon,  the  kidneys,  the  liver,  or  the  abdominal 
lymphatic  glands.  Carcinoma  at  the  head  of  the  pancreas  often 
surrounds  the  portal  vein  and  the  choldeoch  duct,  and  occasions 
irremediable  ascites  and  jaundice.  The  prognosis  is  unfavorable 
and  the  treatment  purely  symptomatic. 


VIII.   DISEASES  OF  THE   PERITONEUM. 


INFLAMMATION  OF  THE  PERITONEUM 

(PERITONmS). 

Etiology. — Inflammation  of  the  peritoneum  in  human  beings 
occurs  almost  unexceptionally  as  a  result  of  the  activity  of  bacteria, 
among  which  the  Bacterium  coli  commune,  the  Streptococcus 
pyogenes,  the  Staphylococcus  pyogenes  albus  and  aureus,  the 
pneumoniacoccus,  the  gonococcus,  the  Bacillus  typhosus,  the  Ba- 
cillus tuberculosis,  and  some  others  have  been  demonstrated  in  the 
inflammatory  lesions.  Naturally  it  would  be  possible  to  excite 
peritonitis  by  means  of  strictly  chemic  poisons,  as  for  instance, 
injections  of  oil  of  turpentine,  tincture  of  iodin,  and  the  like,  into 
the  abdominal  cavity,  but  such  an  occurrence  is  only  exceptionally 
to  be  anticipated  in  human  beings. 

Infection  of  t\\\}  peritoneum  is  usually  brought  about  through 
certain  contributory  causes,  which  formerly,  when  the  significance 
of  bacteria  was  not  understood,  were  considered  the  active  and 
causative  factors  of  the  disease.  Among  these  the  greatest  im- 
portance was  attached  to  cold.  Refrigei^atoi'y  {rheumatic)  peri- 
tonitis is,  however,  among  the  less  common  varieties  of  the  dis- 
ease. It  has  been  observed  after  sleeping  upon  damp  ground, 
and  particularly  in  women,  at  the  menstrual  period,  following 
cold  bathing.  At  times  traumatism  is  followed  by  infection  of 
the    peritoneum   and  the   development   of  traumatic  peritonUis. 
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Falls,  blows,  shocks,  crushing,  and  punctured  wounds  of  the 
abdomen,  may  be  mentioned  as  particularly  common  causes  of 
traumatic  peritonitis. 

PeiitonitiB  by  extension  probably  occurs  most  commonly,  and 
particularly  in  the  sequence  of  inflammatory  and  ulcerative  pro- 
cesses in  any  of  the  intestinal  viscera,  and  in  the  vicinity  of  the 
peritoneum.  It  will  suffice  to  mention  a  number  of  the  more 
common  disorders :  ulcer,  abscess,  and  carcinoma  of  the  stomach, 
ulceration  of  the  intestine,  dysentery,  carcinoma  of  the  intestine, 
intestinal  invagination  and  strangulation,  typhlitis,  appendicitis, 
abscess,  carcinoma  and  echinococcus  of  the  liver,  abscess,  carci- 
noma, echinococcus  and  infarction  of  the  spleen,  abscess  and 
embolism  of  the  kidney,  paranephritis,  impacted  renal  or  biliary 
calculi,  metritis,  salpingitis,  oophoritis,  (*ystitis,  prostatitis,  strangu- 
lated hernia,  suppurating  inguinal  glands,  burrowing  abscesses  of 
the  vertebrae,  pleuritis,  pericarditis,  etc.  These  and  similar  dis- 
eases may  cause 'peritonitis  by  rupture  and  evacuation  into  the 
abdominal  cavity  of  material  capable  of  exciting  inflammation. 
Such  a  condition  is  designated  pevfornflve  periionitw. 

At  times  peritonitis  develops  in  the  course  of  infectioas  dis- 
eases, as,  for  instiuice,  septicopyemia,  erysipelas,  fibrinous  pneu- 
monia, typhus  fever,  and  the  like.  Without  doubt  morbid  altera- 
tions in  the  bodily  metabolism  diminish  the  resistance  of  the  peri- 
toneum, and  increase  its  susceptibility  to  inflanmiation.  Among 
such  disorders  are  uremia,  pulmonary  tuberculosis,  the  carcino- 
matous cachexia,  and  scorbutus.  Peritonitis  may  be  superadded 
to  other  diseases  of  the  peritoneum,  particularly  tuba^cnloms  and 
carcinoma.  There  are,  however,  cases  in  which  no  c^iuse  for  the 
inflammation  can  be  demonstrated — cri/pfor/cnetle  peritonitis.  The 
condition  under  such  circumstances  may  often  be  an  alimentary 
peritonitisy  by  which  it  is  understood  that  bacteria  migrate  from 
the  intestinal  contents  through  the  intestinal  wall  into  the  peri- 
toneal cavity  and  give  rise  to  inflammation.  Not  at  all  rarely  the 
statement  is  positively  made  that  the  symptoms  of  peritonitis  have 
rapidly  developed  in  the  sequence  of  errors  in  diet  (the  ingestion 
of  cold  or  spoiled  beer,  or  of  unripe  fruit). 

Peritonitis  may  occur  at  any  period  of  life ;  it  may  develop 
even  in  the  newborn  in  the  sequence  of  septic  infection  of  the 
umbilical  wound.  At  times  children  are  born  with  chronic  syph- 
ilitic peritonitis.  Peritonitis  is  most  common,  naturally,  between 
the  fifteenth  and  the  forty-jiftli  year  of  life,  W(nnrn  ar(»  attacked 
more  commonly  than  men,  because  diseases  of  the  f(»male  genera- 
tive apparatus  often  constitute  the  source  for  inflammation  of  the 
peritoneum. 

Anatomic  Alterations. — Inflammatory  prof(»ss('s  in  the 
peritoneum  pursue  much  the  same  course  as  inflammatory  pro- 
cesses in  other  serous  membmnes,  and,  accordingly,  a  diflerentia- 
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tion  has  been  made  between  flbrinons,  seroiifl,  pnrnlent,  and  hemor- 
rhagic peritonitiB.  In  addition  there  occurs  putrid  peritoiiiti8» 
which  results  from  a  purulent  peritonitis  when  the  punilent  exu- 
date becomes  infected  with  the  bacteria  of  putrefiiction.  Often 
mixed  varieties  of  peritonitis  occur,  which  may  be  designated  sero- 
fibrinous, fibrinopurulent,  etc.,  respectively.  In  accordance  with 
the  extent  of  the  inflammation  of  the  peritoneum  a  distinction  is 
made  between  rircainscribed  (localized)  and  difi'use  peritonitis. 
Further  reference  to  circumscribed  peritonitis  will  not  be  made 
here,  because  this  is  considered  in  other  places  as  perityphlitis, 
perinephritis,  perihepatitis,  perisplenitis,  etc. 

Fibrinoics  peritonitis  is  characterized  by  vivid  redness  and 
over-distention  of  the  diseased  peritoneum  with  blood.  Here 
and  there  individual  blood-vessels  have  ruptured,  and  punctate 
and  sometimes  larger  extravasiitions  of  blood  have  taken  place. 
Soon  swelling,  fatty  degeneration,  and  desquamation  of  the  endo- 
thelial cells  of  the  peritoneum  take  place,  and  the  serous  mem- 
brane in  tliese  situation  appears  turbid  and  dull,  like  a  plate  of 
glass  that  has  been  breathed  uj)on.  The  alterations  in  the  endo- 
thelium render  it  possible  for  the  exudate  from  the  blood-vessels 
—containing  considerable  fibrin — to  coagulate  upon  the  surface  of 
the  peritoneum,  and  to  form  at  first  thin,  cob-web  like,  and  sub- 
sequently thicker,  yellow,  and  opaque  deposits.  Through  these 
fibrinous  moml)ranes  nunierons  adhesions  take  place  between  the 
abdominal  viscera,  particularly  looj)s  of  intestine.  Should  the 
process  terminate  in  recovery,  the  fibrinous  exudate  may  be 
entirely  absorbed  and  disiippear.  More  commonly,  it  is  true,  the 
exudate  is  more  or  less  extensivelv  transformed  into  connective 
tissue,  which  forms  peritoneal  bands  and  adhesions  between  the 
individual  abdominal  viscera.  At  times  the  entire  mass  of  intes- 
tine and  the  remaining  abdominal  viscera  are  so  firmly  l)ound 
together  that  tin;  whole  constitutes  an  inseparable  convolution, 
and  the  abdominal  cavity  is  completely  obliterated — obliterative 
peritonitifi. 

Serous  perifonift,'^  is  attended  with  an  accumulation  of  slightly 
turl)i<l,  yellowish  or  yellowish-green  fluid  in  the  abdominal  cavity. 
As  a  rule,  the  fluid  contains  floeculi  of  fibrin,  and  also  the  intes- 
tines and  the  remaining  abdominal  viscera  are  covered  with  fibrin- 
ous masses,  so  that  the  condition  genenilly  becomes  one  of  sero- 
fibrinous peritonitis.  Purulent  inflammation  of  the  peritoneum — 
f<uppur(ttirr  prrlfonifis — occurs  far  more  commonly  than  serous 
peritonitis,  and  this  faet  is  probably  indicative  of  the  greater  irri- 
tability of  th(^  peritoneum  in  comparison  with  some  other  serous 
membranes  (pleura,  perieanlium).  The  peritoneum  is  rather  com- 
parable with  the  meninges  in  this  connection.  The  pus  in  the  ab- 
dominal cavity  presents  the  usual  appearance,  and  it  often  reaches 

^    '»^  nmount.     Tt  becomes  especially  abundant  in  the 
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true  pelvis.  In  addition  to  pus  fibrinous  deposits  are  also  encoun- 
tered, and  these  often  bind  the  loops  of  intestine  together.  If 
adhesions  are  separated,  deep  pockets  are  often  exposed  filled  with 
pus.  Should  absorption  of  the  pus  take  place  in  the  further  course 
of  the  curative  process,  fibrinous  deposits  remain  and  subsequently 
undergo  the  same  changes  that  have  been  described  for  fibrinous 
peritonitis.  Putnd  pet'ilonitm  is  characterized  by  the  offensive 
odor  of  the  pus,  being  irritating  to  both  the  nostrils  and  the  eyes. 
The  putrid  material  causes  irritation  of  the  skin  of  the  dissector. 
On  microscopic  examination  of  the  pus  the  pus-corpuscles  are 
found  in  a  state  of  partial  degeneration.  The  pus  contains  in- 
numerable bacteria.  Putrid  peritonitis  occurs,  in  addition  to  sep- 
ticopyemia, particularly  in  the  sequence  of  rupture  of  the  abdominal 
viscera.  If  the  ruptured  organ  is  a  gas-containing  viscus  (esoph- 
agus, stomach,  intestine),  gas  frequently  escapes  into  the  abdominal 
cavity,  and  the  condition  is  designated  pneumoperitonitis.  Hemor- 
rhagic peritonitis  occurs  in  connection  with  tuberculosis  and  car- 
cinoma of  the  peritoneum,  nephritis,  and  scorbutus. 

Symptoms  and  Diagnosis. — The  symptoms  of  peritonitis 
vary  in  accordance  with  the  nature  of  the  inflammation.  An 
account  of  the  symptoms  of  diffuse,  acute,  purulent  peritonitis, 
perforative  |)eritonitis,  and  chronic  peritonitis  follows  : 

Ssrmptoms  of  Acute,  Diffuse,  Purulent  Peritonitis. — A  constant 
symptom  of  acute,  diffuse,  purulent  peritonitis  is  pain.  At  first 
this  may  be  purely  local  in  the  situation  of  the  or^rim  from  which 
the  inflammation  of  the  peritoneimi  has  originated,  but  soon  it 
extends  over  the  entire  abdomen,  and  increases  in  such  degree  that 
the  gentlest  manipulation  of  the  abdominal  walls  and  the  slight 
pressure  of  a  thin  sheet  cannot  be  i>orne.  The  patient  avoids 
speaking  in  a  loud  tone,  deep  breathing,  or  change  in  posture,  in 
onler  to  prevent  aggravation  of  the  j)ain.  Not  rarely,  in  spite  of 
all  precautions,  the  pain  exhibits  paroxysmal  and  eolieky  increase 
in  severity,  and  this  is  fre<iuently  associated  with  au<Iible  gurgling 
in  the  abdomen  and  increased  intestinal  movement. 

The  abdomen  is  distended  like  a  drum  and  at  times  to  the  point 
of  rupture,  the  overlying  skin  being  glistening  and  smooth.  The 
cause  for  this  condition  consists  in  marked  distention  of  the  intestine 
with  gas — intestinal  meteorism — and  this  in  turn  isdepen<lent  upon 
disturbed  intestinal  digestion  and  abnormal  fermentation  of  the  in- 
testinal contents.  On  />ere?/.Wo»  of  tlir  (thdomca  a  uniformly  loud 
tympanitic  percussion-note  is  not  nirely  audible  everywhere.  In 
other  instances  areas  of  <lulness  appear  in  irregular  distribution,  in 
correspondence  with  accumulations  of  flui<l  exudate.  Such  dul- 
ness  is  most  common  in  the  dependent  and  lateral  portions  (jf  the 
abdomen.  Displacement  of  dulness  with  change  in  posture  is 
scarcely  observed,  as  the  exudate  is  usually  confined  within  cir- 
cumscribed cavities.     As  a  rule,  fluctuation  <annot  be  elicited  at 
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all  over  exudates,  or  but  imperfectly.  In  accordance  with  the 
degree  of  raeteorism  the  diaphn^m,  the  lower  borders  of  the 
lungs,  and  the  heart  are  greatly  displaced  upward.  The  patient^ 
therefore,  complains  frequently  of  dyspyiea,  a  sense  of  fear y  of 
oppressionj  and  of  palpitation  of  the  heart. 

Vomiting  usually  occurs  in  consequence  of  irritation  of  the 
stomacli.  The  vomited  matter  consists  at  first  of  the  gastric 
contents,  and  its  appearance  accordingly  varies  with  accidental 
conditions;  but  later  it  frequently  presents  a  greenish,  bilious 
appearauce.  With  progressive  exhaustion  the  vomiting  ceases, 
and  it  is  often  replaced  by  troublesome  eructaiion  or  sinffuUtis. 
Thirst  is  greatly  increased,  whereas  the  appetite  is  completely 
wanting.  The  tongue  is  often  coated,  but  in  other  instances 
it  presents  a  clean  and  strikingly  red  appearance,  usually  in 
consequence  of  frequent  vomiting  and  slight  irritation  of  its 
raucous  membrane.  At  times  the  breath  is  offensive.  At  the  begin- 
ning of  the  disease  the  stools  are  generally  thin  and  liquid,  but 
subsec^uently  marked  constipation  commonly  exists.  The  urine 
is  usually  voided  in  diminished  amount.  The  secretion  is  generally 
dark  red  (high-colored,  saturated),  frequently  precipitates  a  brick- 
dust  sediment,  and  contains  much  indican  in  consequence  of  de- 
rangement of  intestinal  digestion  and  increased  decomposition 
of  proteids  in  the  intestine.  Slight  albuminuria  also  is  not  a  rare 
occurrence.  At  times  the  patients  complain  of  pain  in  the  evacu- 
ation of  urine  and  of  retention  of  urine,  symptoms  that  are  often 
associated  with  pericystitis. 

The  bodily  temperature  is  elevated  at  times  as  high  as  40°  C. 
(104°  F.)  and  above,  although  the  course  of  the  fever  is  irregular. 
PuJse  and  respiration  are  frequently  more  greatly  accelerated  than 
the  height  of  the  fever  warrants,  because,  in  addition  to  the  eleva- 
tion of  temperature,  displacement  of  the  lungs  and  of  the  heart 
and  nervous  influences  are  operative.  The  rapidity  and  the 
severity  with  which  the  gcnn'ol  condition  suffers  are  not<eworthy. 
The  facial  expression  is  painful  and  the  features  are  distorted,  the 
ey(»s  become  deeply  sunken  and  surrounded  by  blue  lines,  and  the 
chin  and  nose  become  sharply  prominent. 

'^riie  connse  of  aeufe  diffuse  peritonitis  may  terminate  fatally 
witJjin  a  few  days  amid  septic  manifestations  and  progressive  as- 
thenia, while  in  other  instances  the  disease  is  prolonged  for  weeks 
and  even  for  months,  with  numerous  fluctuations,  pursuing  rather  a 
subacute  and  even  a  chronic  course.  Often  the  outlook  for  recov- 
ery appears  most  ]>romising,  but  a  renewed  turn  for  the  worse 
rapidly  dispels  hope.  Among  complications  symptoms  of  i7e?M  may 
be  mentioned  first,  and  amid  whicli  death  may  take  place  without 
moehanieal  ol)strnetion  of  the  bowel  being  found  upon  post-mortem 
examination.  The  condition  is  therefore  designated  dynamic  ileuSy 
resulting  from   local   paralysis  of  the  musculature  of  the  bowel. 
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At  times  metastatic  inflammatory  processes  appear  in  other  situ- 
ations ;  most  commonly  in  the  right  pleural  cavity,  and  at  times 
also  in  the  pericardial  cavity.  Under  such  circumstances  it  is 
often  remarkable  within  how  short  a  time  a  pleuritic  effusion  may 
be  again  completely  absorbed  when  the  peritonitis  shows  a  dispo- 
sition toward  improvement.  Particularly  serious  are  circumscinbed 
coUeetions  of  puSy  which  form  especially  between  the  loops  of 
bowel.  In  the  first  place,  they  may  readily  give  rise  to  renewed 
exacerbations  of  the  peritoneal  iutlammation ;  and  besides,  they 
may  rupture  into  adjacent  organs,  as,  for  instance,  into  the  intes- 
tine, the  stomach,  the  gen i to- urinary  passages,  through  the  abdom- 
inal walls,  and  particularly  through  the  umbilicus.  Although 
natural  recovery  may  follow  sueli  an  accident,  it  is  also  possible 
for  the  pus  to  become  infected  with  fecal  matter  or  with  urine  and 
become  putrid,  and  in  this  way  cause  death  by  septicopyemia. 
Rupture  of  pus  into  the  large  blood-vessels  of  the  abdominal 
cavity  is  dangerous,  for  in  addition  to  hemorrhage  general  septi- 
cemia may  occur.  Also  wlien,  contrary  to  experience,  absorption 
of  pus  takes  place,  serious  sffjacfte  at  times  develop.  The  bowel 
may  be  so  greatly  displaced  and  distorted  in  consequence  of 
peritoneal  adhesions  that  afeno.'fift  and  even  ohstmclioii — Ucus — 
result.  Similar  conditions  may  also  be  brought  about  by  loops 
of  intestine  slipping  beneath  peritonitic  bands  or  being  surrounded 
bv  them. 

0 

Symptoms  of  Perforative  Peritonitis. — The  symptoms  of  per- 
forative peritonitis  depend  upon  whetlier  the  inflammation  of 
the  peritoneum  is  free  or  encapsulated,  and  whether  the  rup- 
ture has  taken  place  from  a  gas-containing  or  an  airless  viscus. 
In  case  of  rupture  of  the  stomach,  the  intestine,  or  the  esophagus, 
in  addition  to  particles  of  food,  gas  usually  escapes  into  the  ab- 
dominal cavity,  and  accordingly  then*  develops  a  free  or  a  saccu- 
lated pneumoperitonitis.  With  the  development  of  a  free  pneuviO' 
peritonitis  the  patient  not  rarely  cries  aloud  that  something  has 
torn  within  the  abdominal  cavity,  and  he  complains  generally  of 
indescribable  pain  in  the  (ibdomni.  The  ahlominal  walU  are  re- 
tracted, stretched  with  board-like  hardness,  and  exi^eedingly  tender 
to  touch.  It  is  noteworthy  that  outlines  of  /ooy>x  of  intestine  beneath 
the  abdominal  walls  are  not  visible,  and  that  also  no  peristaltic 
movement  of  the  bowel  can  be  detected.  Of  particularly  great 
diagnostic  significance  is  tlic^  disappearance  of  the  hepatic  and  the 
npleiiic  dulness,  which  results  in  eonscupience  of  the  rise  of  the  escap- 
ing air  and  the  displacement  of  the  liver  and  the  spleen  from  the 
thoracic  and  abdominal  walls.  This  important  sign  will  be  absent 
only  when  the  liver  and  the  spleen  have  previouslv  been  inmiov- 
ably  bound  by  peritoneal  adhesions  to  the  thonieic  and  abdominal 
walls.  Frequently  vomitiwj  occurs,  although  its  absence  has  been 
observed  in  case  of  rupture  of  the  stomach,  because  at  times  in 
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the  eflforts  at  vomiting  the  contents  of  the  stomach  pass  more 
readily  through  the  site  of  rupture  into  the  abdominal  cavity. 
The  general  condition  is  characterized  in  an  unmistakable  man- 
ner by  the  signs  of  most  profound  exhaustion.  The  skin  feels 
cool,  the  pulse  is  small  and  running,  the  voice  is  faint  and  hoarse, 
the  face  is  pale,  the  eyes  are  sunken,  retracted,  and  surroundeii 
by  gray  rings,  and  the  nose,  the  malar  bones,  and  the  chin  stand 
out  prominently.  Consciousness  is  preserved.  Death  may  result 
from  putrid  infection  and  progressive  exhaustion  within  a  few 
hours.  At  times  it  occurs  as  the  result  of  asphyxia  if  the  dia- 
phragm, the  lungs,  and  the  heart  are  displaced  upward  excessively 
in  consequence  of  intestinal  and  peritoneal  meteorism.  Recovery 
as  a  result  of  internal  medication  and  expectancy  occurs  most 
rarely,  but  life  has  been  saved  in  a  number  of  instances  of  late 
by  surgical  intervention. 

Saccalakd  jjneumoperitonitis  occurs  especially  in  connection 
with  ulceration  of  the  stomach  and  the  intestine,  when  rupture 
of  these  viscera  has  been  preceded  by  circumscribed  peritonitis 
with  adhesions,  so  that  the  escape  of  gastric  or  intestinal  con- 
tents takes  place  into  the  previously  closed  cavity.  The  con- 
dition is  exceedingly  difficult  of  recognition.  Circumscribed 
tendernejss  in  tlie  abdominal  cavity  should  be  looked  for.  Over 
this  area  a  dull  note  will  be  elicited  on  percussion,  in  so  far  as 
the  exudate  is  in  contact  with  the  abdominal  walls,  whereas  a 
tympanitic  percussion-note  will  be  obtained  over  the  gas-con- 
taining cavity.  The  fact  is  of  especial  importance  if  displacement 
of  the  percu.ssion-l)()undaries  in  accordance  with  the  position  of 
the  body  can  ho  denionstnited,  under  which  conditions  the  tym- 
panitic porcussion-noto  will  always  correspond  with  the  highest 
point  of  the  gas-containing  cavity.  It  may  also  be  possible  that 
vifforons  ai^itation  of  the  bodv  will  elicit  a  succussion-sound  or  a 
sp/aMrif/  ,sound,  although  tlu^re  will  be  some  hesitation  in  subject- 
ing the  patient  to  such  active  manipulation.  The  formation  of  a 
saccnlat(Hl  pneunioperitonitis  may  take  place  so  insidiously,  as,  for 
instance,  in  a  case  of  typhoid  fever,  that  even  when  the  condition 
of  the  patient  is  most  carefully  followed  the  presence  of  the  dis- 
ease may  p(Thaps  be  recognized  only  at  the  autopsy.  The  subject 
of  subphrenic  pyopneumothonxx  has  been  considered  on  p.  167. 

If  an  airless  viscus  has  ruptured  into  the  peritoneal  cavity 
(abscess  of  the  liver  or  of  the  spleen,  softened  lymphatic  glands, 
paranephritis,  burrow inir  abscesses,  and  the  like),  or  if  an  air- 
containing  viscus  has  ruptured,  an<l  gas  has  accidentally  not  es- 
caped into  the  abdominal  cavity,  an  cKnde  diffuse  peritonitis  de- 
velops within  the  shortest  possible  time,  if  free  rupture  has  taken 
place  into  the  abdominal  cavity.  Tluit  the  condition  is  one  of 
perforative  peritonitis  will  be  indicated  by  the  fact  that  the  patients 
often  designate  with  absolute   positiveness  a  circumscribed  area 
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as  the  source  of  their  trouble,  and  that  not  rarely  also  in  the 
fiirther  course  of  the  disease  definite  local  disturbances  become 
more  pronounced  in  this  situation,  as,  for  instance,  increased  ten- 
derness and  greater  accumulation  of  exudate. 

Sacculaied  perforative  peritonitis  will  be  recognized  from  the 
presence  beneath  the  abdominal  walls  of  circumscribed  dulness, 
which  yields  increased  resistance  and  pain  on  palpation.  As  the 
condition  may  develop  quite  insidiously,  it  at  times  escapes  diag- 
nosis. Occasionally  it  is  recognized  only  from  the  sequelae,  if 
rupture  of  the  encapsulated  pus  takes  place  through  the  abdom- 
inal walls  or  into  intestinal  viscera. 

Symptoms  of  Chronic  Peritonitis. — Among  the  chronic  varie- 
ties of  peritonitis  peculiar  clinical  interest  attaches  to  that 
which  is  attended  with  the  formation  of  a  serous,  freely  movable 
accumulation  of  fluid  in  the  abdominal  cavity — chronic-serous 
peritonitis.  Usually  without  obvious  cause  more  and  more  fluid 
gradually  accumulates  in  the  abdominal  cavity.  The  abdom^'n 
increases  progressively  in  size.  Fluctuation  can  be  elicited,  and 
on  percussion  in  the  dorsal  decubitus  a  tympanitic  note  is  obtained 
over  the  upper  portion  of  the  abdomen  corresponding  to  the  loops 
of  intestine  floating  upon  the  fluid,  with  dulness  in  the  lateral 
portions.  Change  in  position  is  followed  by  displacement  of  the 
percutory  phenomena,  the  uppermost  portion  of  the  abdomen 
yielding  a  tympanitic  percussion-note,  while  a  dull  note  is  ob- 
tained over  the  lowermost  portion.  The  intestines  always  tend 
to  rise  to  the  surface  of  the  fluid.  The  ])hysical  phenomena  are, 
on  the  whole,  the  same  as  those  that  attend  ascites.  Differen- 
tiation from  ascites  is  possible  only  from  the  fact  that  causes  for 
this  condition  are  not  demonstrable,  and  that  the  inflammatory 
fluid  is  characterized  by  the  presence  of  a  greater  amount  of  albu- 
min (more  than  4  per  cent.)  and  a  higher  specifics  gravity  (above 
1014).  Also  tenderness  of  the  abdominal  walls  and  transient 
febrile  movement  are  indicative  of  serous  peritonitis.  Th(»  dif- 
ferentiation from  tubercuhus-seroNs  peritonitis  is  far  more  difficult. 
In  favor  of  the  latter  disease  would  be  the  presence  of  tubercu- 
losis in  other  organs  (particularly  the  intestine,  the  lungs,  the 
lymphatic  glands,  the  kidn(»ys,  the  epididymis,  the  urinary  pass- 
ages), or  the  detection  of  the  thickened  tuberculous  omentum  as 
a  dense  band  passing  transversely  a(;ross  the  abdominal  cavity. 
Even  after  the  abdomen  has  been  opened  the  diagnosis  may  still 
be  doubtful,  because  at  times  ncKlular  fibrous  thickenings  form 
upon  the  peritoneum  in  cases  of  ehronie-serons  peritonitis,  pre- 
senting exactly  the  appearance  of  tubercles,  and  only  ditfering 
from  these  histologically  and  l)aeteriologically.  Chronic-serous 
peritonitis  may  pursue  an  afebrile  course,  and  not  rarely  causes 
no  other  pain  than  that  due  to  tensicm.  Should  the  effusion  of 
fluid  be  considerable,  dyspnea  and  accelcTation  of  cardiac  action 
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occur  in  consequence  of  displacement  of  the-diaphragm,  the  lungs, 
and  the  heart.  The  disease  not  rarely  extends  over  many  months, 
undergoes  exacerbations  and  remissions,  and  is  susceptible  of  cure. 

Prognosis. — The  prognosis  of  all  varieties  of  peritonitis  is 
serious.  Acute  and  perforative  peritonitis  must  l)e  considered 
particularly  dangerous  diseases,  frequently  causing  death  from 
exhaustion  and  septicemia,  although  the  outlook  for  recovery  has 
rec(*ntly  been  improved  in  some  varieties  by  surgical  treatment. 

Treatment. — The  treatment  of  j)eritouitis  depends  upon  the 
variety  of  inflammation.  In  cases  of  acute^  diffuse,  purulent  peri- 
toniti^s  the  patient  should  be  advised  to  observe  as  complete  rest 
as  possible,  and  invariably  to  use  a  bed-pan  in  the  evacuation  of 
the  bladder  and  the  bowels.  The  diet  should  be  liquid  and  con- 
sist preferably  of  milk,  coffee  with  milk,  tea  with  milk,  beef- 
soup,  and  wine  diluted  half  with  wat(»r.  For  the  relief  of  the 
severe  thirst,  and  in  the  presence  of  violent  vomiting,  small  bits 
of  ice  mav  be  sucked.  For  the  inflammatorv  alterations  in  the 
abdominal  cavity,  not  ti>o  heavy  ice-bags  should  be  applied  to  the 
abdomen.  When  the  acute  inflammatory^  symptoms  moderate  the 
ice-bag  should  be  replaced  by  hot  cataplasms,  which  are  more 
agreeable  to  most  patients,  and  favor  absorption  of  the  effusion. 
Severe  lo(\ilizcd  pain  in  the  abdomen  not  rarely  subsides  spee<lily 
after  the  application  of  from  5  to  10  leeches  to  the  abdomen. 
Anionij:  internal  remedies  the  use  of  opium  or  mprphin  may  be 
recommeniltMl : 

R   Powdered  opium,  0.03  (§  grain), 

Sugar.  0.3  (4 J  grains). — M. 

Make  10  sueli  powders. 
Dose :  1  powder  every  two  hours. 

R   Morphin  Iiydrochlorate,  0.3  (4}  grains) ; 

Glyeerin, 

Distilled  water,  each,  5.0  (75  minims). — M. 

Dose :  0.")  (8  minims)  once  or  twice  daily  injected  subcutaneously. 

Both  niorphin  and  opium  are  employed  to  place  the  bowel  at 
rest.  As  a  result  the  pain  becomes  less,  and,  besides,  dissemina- 
tion of  the  pus  thn>Uirhout  the  entire  abdominal  cavity  is  pre- 
vented. Some  patients  do  not  bear  opium  well,  and  develop 
Si»vere  pain,  nausea,  and  delirium  after  its  use,  and  for  these  mor- 
phin  is  better  adapted.  Opium  or  mor]>hin  should  be  given  until 
the  abdomen  Ixvomes  entin'ly  fnv  from  pain  on  pressure.  Many 
weeks  may  i)e  reijuired  to  attain  this  end.  Should  improvement 
in  the  eouditioii  tai<e  place,  the  crreatest  care  must  be  taken  with 
n\irtnl  to  \\\c  diet  and  to  irt^ttinir  up. 

The  treatment  o(  jicr/nrntivr  peritonitis  is  the  same  as  that  just 
deseril)ed   in   so   tar  as   internal    measures   are   applicable.      On 
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account  of  the  alarming  loss  of  strength  it  will  he  necessary  to 
make  frequent  use  of  stimulants,  as,  for  instance  : 

B  Camphorated  oil,  10.0  (2^  fluidrams). 

Doae:  1.0  (15  minims)  subcutaneously  from  three  to  six  times  daily. 

If  the  perforation  has  involved  the  esophagus  or  the  stomach, 
the  introduction  of  all  fooil  or  drink  through  tlic  mouth  should  be 
interdicted,  and  the  administration  of  nourishment  be  confined  to 
rectal  enemata  of  milk,  meat-soup,  and  eggs  (p.  197).  Although 
internal  treatment  of  perforative  peritonitis  affords  only  slight 
hope  of  recovery,  it  has  been  possible  of  late  to  bring  this  about 
in  numerous  cases  through  surgical  treatment.  The  earlier  opera- 
tion is  undertaken  and  the  fewer  the  symptoms  of  general  septice- 
mia present  the  more  successful  will  be  the  result.  The  operation 
generally  consists  in  abdominal  section — celiotomy — freeing  the 
abdominal  cavity  and  the  abdominal  viscera  from  the  matters  that 
have  escaped  through  the  perforation  by  careful  sponging,  and 
closure  of  the  line  of  rupture  by  suture.  At  times  it  is  necessary 
in  the  presence  of  ulcerative  processes  in  the  stomach  or  the  bowel 
to  precede  suture  by  excision  of  the  ulcer,  or  even  by  resection  of 
portions  of  either  viscus. 

In  a  case  of  chronic-serous  pa^itouifi^  a  milk-diet  should  be  pre- 
scribed (from  1^  to  2  quarts  of  boiled  milk,  to  be  swallowed  in 
small  amounts  at  short  intervals),  as  this  not  rarely  stimulates 
active  diuresis  and  thereby  favors  absorption  of  the  exudate. 
Locally  I  have  observed  good  results  in  a  number  of  instances 
from  inunction  of  the  abdominal  walls  with  green  soap.  Among 
diuretics,  calomel,  diuretin,  and  preparations  of  caffein  are  particu- 
larly worthy  of  trial,  while  I  have  rarely  observed  good  results 
from  the  use  of  urea : 

R  Mercurous  chlorid, 

Sugar,  each,  0.3  (4J  grains). — M. 

Make  10  such  powders. 
Dose:  1  powder  thrice  daily. 

R   Diuretin,  1.0  (15  grains) ; 

Sugar,  0.5  (71      "     ).— M. 

Make  10  such  powders. 
Dose :  1  powder  every  three  hours. 

H   CaflTein  sodio-salicylate,  1.0  (15  grains); 

Sugar,  0.5  (7i      "     ).— M. 

Make  10  such  powders. 
Dose:  1  powder  thrice  daily. 

When  calomel  is  used  the  mouth  should  be  rinsed  with  potas- 
wtam  chlorate  (10.0:200 — 2\  drams  :  6^  flm'dounces)  after  each 
meal  in  order  to  prevent  the  development  of  mercurial  stomatitis. 
Diaphoretics  are  also  worthy  of  trial ;  as,  for  instan(*e,  hot-air  baths 
by  means  of  a  sweating  chamber,  and  subcutaneous  injections  of 
pUooctrpin  hydrochlorate. 
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B   Solution  of  pilocarpin  hydrochlorate,  0.2  :  10.0 

(3  grains :  2^  fluidrams). 
Dose :  0.5  (8  minims)  subcutaneously. 

The  ii.se  of  purgatives  and  drastics  should  be  abstained  from. 
Should  there  be  danger  of  suiFocation  from  excessive  accumulation 
of  fluid,  pnnctiire  or  incision  of  the  abdomen  should  be  practised, 
but  not  rarely  fluid  reaccumulates. 

ABDOMINAL  DROPSY  (ASCITES)* 

Htiology. — Ascites  consists  in  a  collection  of  serous  fluid  in 
the  |H*riton(ial  cavity,  not  resulting  from  inflammatory  proce&ses, 
but  dependent  upon  purely  physical  causes.  The  fluid  is  not  an 
exu(hite,  but  a  transudate.  Two  modes  of  origin  for  such  a  trans- 
udate are  reeognizeil :  namely,  increased  blood-presstire  in  the  veins 
and  abnormal  permeability  of  the  walls  of  the  veins.  Accordingly, 
a  distinction  is  made  between  hypostatic  ascites  under  the  first  con- 
ditions and  cachectic  ascites  under  the  second.  Hypostatic  ascites 
either  is  a  result  of  general  venous  stasis  in  connection  with 
chronic  disease  of  the  heart  or  the  respiratory  organs,  or  it  is  due 
nither  to  local  causes  and  develops  in  consequence  of  portal  sta^i-8. 
The  last-named  condition  arises  most  commonly  in  connection  with 
chronic  interstitial  hepatitis,  and  less  commonly  in  connection  with 
other  dis(»ases  of  the  liver  (carcinoma,  abscess,  echinococcus),  with 
pyletlm)nil)osis  and  ol)struction  of  the  portal  vein  by  adjacent 
tumors,  lymphatic  glands,  and  the  like.  Rarely  stenods  of  the 
hepatic  veins  constitutes  a  cause  for  hy|>ostatic  ascites.  Gachfctie 
ascites  occurs  most  commonly  in  association  with  nephritis,  altliough 
it  attends  also  carcinoma,  pulmonary  tuberculosis,  chronic  suppu- 
ration, chronic  diarrhea,  and  all  debilitating  conditions.  Ascites 
occurs  at  all  peri(xls  of  life.  It  may  develop  during  fetal  life  in 
consequence  of  hereditarv  syphilis,  and  cause  obstruction  in  labor. 
Most  commonlv  it  is  observed  after  the  twentieth  vear  of  life,  as  a 
large  number  of  its  causes  first  l)ecome  operative  at  about  this 
time. 

Anatomic  Alterations. — Extensive  ascites  gives  rise  to  dis- 
tention of  the  abdomen,  while  smaller  accumulations  of  fluid,  oo 
the  otluT  hand,  collect  fii'st  in  the  true  jielvis.  Under  the  ci«di- 
tions  first  iiaincd  the  fluid  often  escapes  in  a  powerful  stream  when 
the  abdomen  is  oikmumI,  as  the  amount  of  fluid  raav  exceed  tweofv 
(piarts.  As  a  rule,  the  fluid  is  greenish  yellow  in  appearamee. 
seldom  bloody,  but  in  the  presence  of  jaundice  it  contains 
coloring-matter.  The  fiui<l  is  transparent  and  clear,  and 
at  most  a  tewgniyish  fiocculi  of  detached  endothelial  cells  involwd 
in  fiitty  dcgenenition,  and  soft  gelatinous  coagula,  which  may  after 
a  time  underg*^  solution  ajrain.  At  times  glistening  crrstals  of 
cholesterin  are  present.     The  reaction  of  the  fluid  is  alkaiiae,  aad 
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its  specific  gravity  fluctuates  between  1004  and  1014.  When  ascites 
has  existed  for  some  time  the  abdominal  organs  with  which  the 
fluid  comes  in  contact  often  appear  pale  and  macerated. 

Fcitty  ascites  and  chylous  cLscites  have  further  been  described.  Fatty 
ascites  were  better  designated  fatty  peritonitis.  It  develops  at  times  in 
cases  of  tuberculosis  or  carcinoma  of  the  peritoneum,  when  a  considerable 
number  of  fattily  degenerated  ceils  are  thrown  otf  by  the  tuberculous  nodules 
or  the  carcinomatous  new-growth,  and  become  in  part  admixed  with  the 
peritoneal  exudate  and  in  part  dissolved  therein.  The  fluid  presents  a  milky, 
opanue  appearance,  and  a  layer  of  fat  forms  upon  its  surface  upon  standing. 
Chylous  ascites  likewise  is  att<?nded  with  fluid  of  milky  appearance,  but  this 
results  from  admixture  with  chyle,  which  is  derived  from  ruptured  lacteals. 
In  contradistinction  from  fatty  ascites,  the  chylous  fluid  contains  su^ar. 
The  condition  is  most  common  in  association  with  carcinoma  of  abdominal 
viscera. 

S3anptoms  and  Diagnosis. — The  principal  symptom  of 
ascites  consists  in  the  presence  of  a  free,  movable  accumulation  of 
fluid  in  the  abdominal  cavity,  which,  in  contradistinction  from 
peritonitic  fluid,  has  developed  without  fever  and  without  note- 
worthy pain.  Transudation  of  considerable  amount  in  the  abdom- 
inal cavity  causes  increase  in  the  size  of  the  abdomen,  which  at 
times  attains  enormous  proportions.  The  anterior  aspect  of  the 
abdomen  appears  flattened,  while  the  lateral  aspects  are  particu- 
larly expanded.  In  the  erect  posture  the  fluid  accumulates  in  the 
lower  half  of  the  abdomen,  and  a  sort  of  pendulous  abdomen 
forms.  The  skin  of  the  abdomen  is  smooth  and  glistening,  and 
not  rarely  small  points  of  rupture  in  the  skin  occur  in  the  lower 
portions — so-called  striw — which  entirely  resemble  the  well-known 
cicatrices  of  pregnancy.  Upon  the  posterior  and  lateral  aspects 
of  the  abdomen  cutaneous  edema  not  rarely  develops,  and  it  may 
become  so  excessive  as  to  cause  rupture  of  the  skin,  with  escape 
of  fluid,  erythema,  erysipelas,  or  gangrene  of  the  skin,  and  at 
times  with  death  from  septicemia.  The  umbilicus  is  either  obliter- 
ate<l  or  it  protrudes  like  a  hernia.  At  the  same  tim(^  it  is  translu- 
cent in  transmitted  light,  an  indication  that  tlic  protrusion  contains 
fluid  that  has  found  its  way  out  of  the  abdominal  cavity  through 
the  patulous  and  palpable  umbilical  ring.  The  cutaneous  abdominal 
veins  are  usually  greatly  distended  and  markedly  tortuous,  obvi- 
ously because  of  compression  and  obstruction  of  the  ascending 
vena  cava  by  the  abdominal  fluid,  so  that  a  ])ortion  of  the  venous 
blood  from  the  lower  extremities  nmst  find  its  way  to  the  heart 
through  the  veins  of  the  abdominal  wall.  The  demonstration  of 
flnctoation  is  extremely  important  from  a  diagnostic  point  of  view. 
The  percntory  phenomena  vary  with  the  position  of  the  body.  In 
the  dorsal  decubitus  a  tympanitic  note  will  be  developed  over  the 
upper  anterior  portions  of  the  abdomen,  and  a  dull  note  over  the 
lower  and  lateral  portions.  In  the  lateral  decubitus  the  dulness 
over  the  uppermost  side  disappears,  and  is  replaced  by  a  tympa- 
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nitic  percussion-note.  The  lowermost  portion  of  the  abdomeu,  on 
.the  other  hand,  yields  a  dull  note  everywhere.  These  phenomena 
depend  upon  the  fact  that  the  intestines,  which  yield  a  tympanitic 
note,  constantly  have  a  tendency  to  float  upon  the  surface  of  the 

fluid. 

• 

In  the  dorsal  decubitus  a  narrow,  longitudinal  band  with  a  tympanitic 
percussion-note  appears  not  rarely  in  the  posterior  and  lateral  portions,  cor- 
responding with  the  gas-containing  ascending  and  descending  colon.  The 
tympanitic  area  over  the  anterior  abdominal  wall  will  be  absent  in  associa- 
tion with  ascites  when  the  mesentery  is  short  with  relation  to  the  amount 
of  fluid  in  the  abdominal  cavity,  so  that  the  intestines  are  prevented  from 
floating  upon,  but  are  immersed  beneath,  the  surface  of  the  fluid.  Small 
accumulations  of  fluid  in  the  abdominal  cavity  that  have  collected  in  the 
true  pelvis  become  accessible  to  percussion  only  if  the  pelvis  is  elevated  or 
the  patient  assumes  the  prone  position.  Under  the  condition  first  named, 
if  the  fluid  enters  the  upper  portion  of  the  abdominal  cavity,  dulness  ap- 
pears upon  either  side  of  the  vertebral  column,  and  under  the  latter  cuncli- 
tion  over  the  anterior  abdominal  wall. 

Extensive  ascites  may  occasion  alarming  dyspnea  by  displace- 
ment upward  of  the  diaphragm,  the  lungs,  and  the  heart,  and  all 
the  more  because  the  expansion  of  the  lungs  and  the  movements 
of  the  heart  are  often  interfered  with  in  consequence  of  associated 
hydrothorax  and  hydropericardium. 

We  have  hitherto  considered  only  ascites  free  in  the  abdominal  cavity. 
At  times,  however,  the  efl'usion  is  encamulated  or  sacculated,  and  the  princi- 
pal symptom  then  is  circumscribed  dulness  and  fluctuation.  In  contradis- 
tinction from  circumscribed  peritonitis,  fever  and  pain  are  wanting. 

In  the  presence  of  general  causes  for  stasis  and  of  cachectic 
ascites,  cutaneous  edema,  hypostatic  urine,  and  often  also  hydro- 
thorax  and  hydropericardium  are  encountered.  Should  ascites 
exist  alone  and  without  edema  in  other  situations,  it  is  probably  of 
portal  origin.  If  the  ascites  by  reason  of  its  extent  exerts  con- 
siderable pressure  upon  the  inferior  vena  cava,  hypostatic  edema 
in  the  lower  extremities  may  eventually  develop,  but  in  compari- 
son with  large  abdominal  effusions  this  usually  attains  slight  pro- 
portions. Ascites  is  generally  a  chronic  disorder,  as  its  etiologic 
factoi's  are  of  a  chronic  nature.  Frequently  exacerbations  and 
remissions  alternate*,  accordingly  as  the  strength  of  the  mus- 
cular structure  of  the  right  side  of  the  heart  and  in  connection 
therewith  the  stasis  in  the  distribution  of  the  inferior  vena  cava 
vary.  Death  from  suffocation  and  cardiac  paralysis  are  the  prin- 
cipal dangers. 

On  the  whole,  ascites  is  easily  and  certainly  recognized. 
Although  similar  physical  signs  are  yielded  also  by  chronic-Beroiis 
and  tuberculous-serous  peritonitis,  stasis  or  cachexia  will,  in  the 
first  place,  usually  be  found  to  be  the  cause  of  ascites;  in  addi- 
tion, febrile  movement  and  marked  tenderness  of  the  abdomen 
are  wanting;  and,  finally,  any  fluid  obtained  upon  pODCture  wiU 
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be  characterized  by  its  lower  specific  gravity  (below  1014) 
and  the  presence  of  a  small  amount  of  albumin  (less  than  4  per 
cent.).  Even  experienced  clinicians  have  in  numerous  instances 
confounded  ascites  with  an  ovarian  cyst.  In  the  diflPerential  diag- 
nosis it  is  important  to  recall  that  the  anterior  abdominal  wall  is 
flattened  when  ascites  exists,  while  it  is  pushed  forward  by  an 
ovarian  cyst.  The  umbilicus  is  obliterated  in  the  presence  of 
ascites  or  it  protrudes  forward,  while  with  ovarian  cysts  it  remains 
unchanged,  or  is  even  displaced  upwanl.  With  ascites  the  lateral 
aspects  of  the  abdomen  are  dull  on  percussion  when  the  patient 
occupies  the  dorsal  decubitus,  while  the  anterior  portion  yields  a 
tympanitic  note.  The  conditions  are  reversed  when  an  ovarian 
cyst  is  present,  with  dulness  anteriorly  and  a  tympanitic  note 
laterally.  Variations  in  the  percussion-phenomena  in  accordance 
with  the  position  of  the  body  are  characteristic  of  ascites,  and  are 
wanting  with  ovarian  cyst^,  as  the  fluid  is  not  capable  of  free 
movement  in  the  cyst,  which  is  closed  upon  all  sides.  Although 
fluctuation  is  present  in  both  diseases,  it  is  confined  strictly  to  the 
at*ea  of  dulness  with  ovarian  cysts,  while  with  ascites  it  is  appreci- 
able also  beyond  this  area.  With  ascites  the  uterus  is  often  dis- 
placed downward,  and  is  exceedingly  mobile,  in  consequence  of 
the  pressure  exerted  by  the  collection  of  fluid,  while  with  ovarian 
cysta  it  is  displaced  upward  or  laterally. 

If  fluid  be  obtained  for  examination  by  puncture,  it  will  be  found  in  the 
presence  of  ascites  to  present  a  lower  specific  gravity  (below  1014)  than  in 
that  of  an  ovarian  cyst  (above  10ir>),  and  that  with  the  latter  disease  the 
fluid  not  rarely  exhibits  a  gelatinous  consistency,  and  that,  finally,  on 
microscopic  examination  the  sediment  will  be  found  to  contain  squamous 
epithelial  cells  with  ascites,  while  with  ovarian  cysts  cylindric  epithelial 
cells  are  present. 

Prognosis. — The  prognosis  of  ascites  depends  upon  the  possi- 
bility of  controlling  the  causes  of  the  disorder.  As  a  rul(»,  such 
control  can  be  acquired  temporarily  in  tlie  most  favorable  cases, 
but  ultimately  the  remedies  employed  fail,  and  the  patient  dies 
with  excessive  accumulation  of  fluid  in  the  abdominal  cavity  as  a 
result  of  asphyxia  or  cardiac  paralysis. 

Treatment. — The  treatment  of  ascites  should  be,  in  the  first 
place,  causal,  and  in  accordance  with  the  causative  factoids  heart- 
tonics  (digitalis),  diureticH  (diuretin,  calomel,  urea),  <Jr(istirs^ 
diaphoreticSy  or  stimuiants  should  he  employed.  Among  measures 
of  local  treatment  only  one  is  trustwortliy  and  to  be  recommended, 
namely,  abdominal  pxmcfurc,  while  faradizntion  of  the  alxloniinal 
wall,  inunctions  with  soft  soap,  abdominal  hinidatrcs,  and  the  like, 
are  unreliable.  As  abdimiinal  puncture  is  a  linrnilcss  procedure, 
which  IS  capable  of  affording  th(»  patient  great  relief,  tlu.'  custom 
is  properly  becoming  more  common  of  practising  it  early,  and  not 
veserving  it  as  a  last  resort.     As  (►ften  as  the  fluid  reaccumulates  in 
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tTovXiXesame  or  tlirealeaiDg  d^ree  puacture  of  the  abdomeo  al 

be  repealed.    In  rare  cases,  however,  rcaccumulation  oTflnid  dcMB>a 

not  take  place,  and  re«»ven,-  ensues. 

CARCINOMA  OF  THE  PERTTONEUH. 

\s  u  rule,  oarL'iutiiiia  of  the  |>f  ritont-uu  is  u  »fcoHihury  lUaortitr, 
the  Dew^mwth  extending  directlv  from  iuvolved  abdontinal  I 
viscera  b>  the  adjacent  peritoDeiim  or  discrete  nielastasU  lakine  ] 
place.  At  timcii  the  peritoneum  is  strewn  with  iiiniinieiable  small 
no<Iules  suggestive  of  miliary  tubercles — mi/iarjr  carciaoma  of  the 
peritoneum ;  or  extensive  rfireinonuiiou-»  noduUa  develop ;  or, 
finally,  the  peritoneum  is  in  places  the  seat  of  cnretitotiuttou»  injU- 
ttalion.  The  ahttominal  cavitj-  generally  coutaine  inflammatury 
or  edematous  lliji<),  which  may  be  serous,  but  is  frequently  bloody 
ami  at  times  ialty  or  chylous. 

Th«  diagnosis  is  g<.'uerally  based  upon  the  discover}' of  fineelr 
morable  fluid  in  the  abdominal  eavity  (fluctuation,  altt^nttioos  in 
the  |H-n'n^.r ion-phenomena  with  change  in  posture),  and  upon  the 
oonclii.'-i'jii  that  the  condition  Ls  of  carcinomatous  origin  from  the 
discovery  of  nmilar  diaeaM  in  other  organs.  Should  abdominal 
puncture  l)e  practised,  the  bloody  appearance  of  the  fluid  obtained 
from  the  alxlomitial  cavity,  or  its  tiittv  or  chvloiis  appeurauce, 
anil  the  ixxjurrence  of  numerous  fattily  degeuerated  or  polynuclear 
cells,  will  be  noteworthy.  In  doubtful  cases  examinatioa  should 
be  made  for  carciiiomo/oiw  iiiduration  nnd  m/argrmml  of  prripherai 
lymphatic  fflatutii,  particularly  in  the  groin  and  alwve  the  lel\ 
clavicle. 

The  prognosis  is  unfavorable  and  the  treatment  purely 
eymptumuti''. 

ECHINOCOOCUS  OF  THE  PERITOIMEUM. 

EchiniK'Oii'iis  of  iho  periloncuin  fteeurs  either  in  conjunction 
witli  echinococcus  in  otlier  abdominal  viscera,  particularly  the- 
liver,  or  in  the  peritoneum  alone.  Palpation  discloses  the  presence 
of  a  fluctuating  tumor,  over  which  at  times  also  hydatid  trerat^ 
can  be  felt.  Occasionally  innnmerable  echinococcns-vesieles  are 
present  in  the  alKlominal  eavity,  and  in  other  instances  but  a  single 
echimwoec US-cry st  has  developed,  as,  for  instance,  in  the  omentum. 
In  the  latter  event  the  cyst  could  l>e  removed  by  suil  '  ' 
The  principal  danger  consists  'm  progressive  growth  an 
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PART  IV. 

DISEASES  OF  THE  GENITO-URINARY 

ORGANS. 


I.   DISEASES  OF  THE   KIDNEYS. 


DIAGNOSTIC  PRELIMINARY  CONSIDERATIONS. 

McxST  diseases  of  the  kidneys  can  be  recognized  from  the 
alterations  in  th^  unne  to  which  they  give  rise.  Only  rarely  are 
peculiarities  discovered  by  local  examination  of  the  kidneys. 
Among  the  urinary  changes  the  character  of  the  sediment  (which 
is  best  obtained  by  means  of  a  centrifuge)  and  admixture  of 
albumin  or  of  blood — albuminuria  or  hematuria — are  the  most 
significant.  The  importance  of  the  two  phenomena  last  men- 
tioned will  justify  their  more  thorough  consideration.  A  descrip- 
tion of  uremia  will  be  added,  because  this  represents  a  symptom- 
complex  that  is  observed  with  especial  frequency  in  connection 
with  diseases  of  the  kidneys. 

ALBUMINURIA* 

The  appearance  of  albumin  in  the  urine — albuminuria — must 
always  be  considered  a  morbid  manifestation,  for,  although  it  may 
be  possible  to  obtain  small  amounts  of  albumin  from  large  amount*s 
of  urine  from  healthy  persons,  the  urine  of  a  healthy  individual 
appears  always  to  be  free  from  albumin  on  employment  of  the 
usual  clinical  methods  of  examination. 

A  condition  of  physiologic  albuminuria  has  l>een  described,  in 
which  albuminuria  has  appearetl  in  apparently  healthy  persons 
after  walking  long  distances,  bodily  over-exc^rtioii  of  other  kinds, 
emotional  disturbances,  cold  baths,  the  ingestion  of  v<r^^  ;  but 
whether  in  these  cases  the  kidnevs  were  in  reality  perfectlv  healthy 
does  not  appear  to  have  been  demonstrated  with  certainty.  In 
any  event,  too  much  caution  cannot  be  observed  in  admitting  the 
existence  of  physiologic  ali)uminnria,  for  not  rarely  undoubted 
disease  of  the  kidney  may  make  its  appearance  some  time  later. 
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Pathologic  albuminuria  is  by  no  means  always  associated  with 
disease  of  the  kidneys.  The  urine  may  be  excreted  in  a  healthy 
state  from  the  kidneys  and  become  albuminous  subsequently  from 
admixture  with  pus  or  blood  in  the  urinary  passages.  A  dis- 
tinction can,  therefore,  be  made  between  renal  and  accidental 
albuminuria^  the  latter  being  designated — and,  in  my  opinion, 
inappropriately — by  French  clinicians  also  false  albuminuria. 
Renal  albuminuria  depends,  in  the  first  place,  upon  functional 
disturbance  in  the  epithelial  cells  of  the  blood-vessels  in  the 
Malpighian  bodies,  whose  duty  it  is  to  prevent  the  passage  of 
albumin  from  the  blood  into  the  urine.  The  epithelial  cells 
of  the  convoluted  uriniferous  tubules  also  appear  to  exhibit  sim- 
ilar activity.  Even  slight  circulatory  and  nutritive  disturbances 
are  capable  of  inhibiting  the  activity  of  the  structures  named 
without  the  presence  necessarily  of  profound  anatomic  alterations. 
Renal  albuminuria  may  be  the  result  of  primarj'  disease  of  the 
kidneys,  or  the  kidneys  may  only  be  involved  subsequently  as  a 
result  of  alterations  in  the  bloocl,  so  that,  accordingly,  a  nephro- 
genous and  a  hematogenous  albuminuria  can  be  consiuered.  Often 
a  sharp  distinction  is  scarcely  possible. 

While  albuminuria  may  persist  in  some  diseases  for  months 
and  years,  in  others  it  is  but  transitory.  In  the  first  event,- the 
condition  can  be  described  as  persistent^  and  in  the  latter  as  tran- 
sitory albuminuria.  At  times  albuminuria  occurs  daily,  or  at 
definite  other  intervals  within  certain  hours  of  the  day,  and  it  is 
then  designated  ci/clie.  Not  rarely  only  the  urine  of  the  day  con- 
tains albumin,  while  that  of  the  night  is  free  from  it,  and  this 
difference  has  been  attributed  to  the  influence  of  bodily  movement. 

For  the  demonstration  of  albuminuria  the  boiling-nitric-add  test 
and  tlie  nitric-acid  test  of  Heller  will  suffice  in  most  cases.  Should 
further  confirmation  be  desired,  the  picric-acid  test  of  Galippe,  the 
test  with  yellow  potassium  ferrocyanid  and  acetic  acid  of  Boedecker, 
or  the  test  with  acetic  acid  and  sodium  sulphate  of  Panum  may  be 
employed.  With  all  tests  for  albumin  the  urine  should  be  perfectly 
clear,  and  the  speeimen  should,  therefore,  be  filtered.  If  the  urine 
contains  bacteria,  it  will  generally  not  be  clear  even  when  filtered. 
It  should  then  be  shaken  with  heavy  magnesium  oxid,  and  then 
filtered. 

In  employing  the  boUiyKj-nitric-ncid  teiff  the  urine  is  introduced  into  a 
test-tube  and  is  boiled.  It'  the  urine  is  acid,  and  if  it  remains  dear  on 
boiling,  it  contains  no  albumin.  It*,  however,  a  turbidity  ensues,  th  18  may 
depend  upon  earthy  phospbates,  wbich  have  been  precipitated  on  heating 
tlie  urine,  oru|M^»n  ooairulate<l  albumin.  If  on  addition  of  nitric  acid  in  excess 
tbe  turbidity  disappears,  it  bas  been  dependent  upon  earthy  phosphates. 
\i\  bowever,  it  persists,  or  even  increases,  it  is  dependent  upon  albumin,  and 
albuminuria  exists.  Dilute  acetic  acid  0  per  cent.)  may  be  employed 
instead  of  nitric  acid,  but  great  care  must  be  observed  in  the  additioD  of 
acetic  acid,  as  an  excess  may  cause  the  formation  of  acid  albumiD,  whidlil 


11    •     .1 


ALBUMINURIA  389 

Heller's  nitric-acid  test  is  an  exceedingly  delicate  and  commendable 
test  for  the  presence  of  albumin.  Several  cubic  centimeters  of  pure  nitric 
acid  are  introduced  into  a  test-tube,  and  upon  this  the  urine  is  carefully 
permitted  to  flow  along  the  sides  of  tne  tube  so  as  to  form  in  a  layer  upon 
the  surface  of  the  acid.  If  albumin  be  present,  a  white,  sharp,  readily 
recognizable  band  will  appear  at  the  line  of  contact.  At  times  a  second 
ring  of  urates  appears  at  a  somewhat  lower  level,  but  this,  in  contradistinc- 
tion from  the  ring  of  albumin,  disappears  on  application  of  heat.  Urine 
containing  much  indican  forms  at  times  a  brown  ring,  which  is  readily  and 
clearly  distinguishable  from  the  ring  of  albumin  by  its  color  and  trans- 
parency. 

In  the  performance  of  the  picric-acid  test  of  Galippe  the  solution  of' 
picric  acid  and  citric  acid — so-called   Esbach's  reagent — may  be  advan- 
tageously employed: 

B     Picric  acid,  10.0  (2i  drams)  ; 

Citric  acid,  20.0(5        "      ); 

Distilled  water,  1000.0  (32  fluidounces).— M. 
Esbach's  reagent  for  albumin. 

The  presence  of  albumin  in  the  urine  will  be  indicated  by  the  im- 
mediate appearance  of  a  permanent  turbidity  on  addition  of  Esbach's 
reagent  in  excess.  If  the  reagent  be  added  only  drop  by  drop,  each  drop 
as  it  falls  into  the  urine  causes  turbidity,  but  this  disappears  on  agitation 
until  picric  acid  has  been  added  to  the  urine  in  excess.  Care  should, 
further,  be  taken  that  the  urine  does  not  contain  quinin,  antipyrin,  thallin, 
and  potassium-salts,  as  these  likewise  yield  a  precipitate  with  picric  acid. 

Boedecker's  test  for  albumin  with  yellow  potassium  ferrocyanid  and  acetic 
acid  is  exceedingly  delicate.  To  several  cubic  centimeters  of  urine  in  a 
test-tube   about   the  same  amount  of  a  concentrated  solution  of  yellow 

Sotassium  ferrocyanid  is  added,  and  to  the  mixture  concentrated  acetic  acid 
ropby  drop.    The  presence  of  albumin  is  indicated  by  the  turbidity  that 
appears  witn  the  addition  of  each  drop  of  acetic  acid. 

Panum's  test  for  albumin  with  a  saturated  solution  of  sodium  sulphate  and 
aeeiic  acid  (instead  of  sodium  sulphate,  sodium  chlorid  or  magnesium  sul- 
phate also  may  be  employed)  is  equally  delicate.  Approximately  equal 
parts  of  urine  and  the  solution  of  s(Hlium  sulphate  are  mixed  in  a  test- 
tube,  and  then  several  drops  of  concentrated  acetic  acid  are  added  until 
the  urine  acquires  a  highly  acid  reaction.  If  the  mixture  be  heated, 
turbidity  will  occur  if  the  urine  contains  albumin. 

A  number  of  other  tests  for  albumin  have  been  recommended  (meta- 
phosphoric  acid,  trichloracetic  acid,  etc.),  but  these  are  not  indispensable  to 
the  practitioner. 

The  tests  for  albumin  in  common  rlinioal  employ  are  applicable 
to  the  two  varieties  of  albumin  particularly  concerned  in  diseases 
of  the  kidneys,  immolVyfiervm-aKjuinin  and  i<vr\im'(flohuUn,  There 
is  scarcely  any  need  on  the  part  of  the  treniTal  practitioner  to 
differentiate  these  two  forms  of  albumin — which,  as  is  well  known, 
form' the  principal  albuminous  bodi(\s  of  tlie  bhuxl-plasma — and  to 
examine  them  separately.  At  times  other  albuminous  bodies 
appear  in  the  urine,  namely,  alhiunoscs  (propcpfojns),  and  at  times 
also  nudeo-albumins.  Until  recently  it  was  believed  that  pvptonrs 
also  could  be  eliminated  with  the  urine,  but  peptonuria  does  not 
occur  in  human  beings  if  the  chemic  definition  of  peptones  pro- 
posed by  Kuhne  is  accepted. 
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Albumoturia  can  be  recognized  from  the  fact  that  the  ur 
clear  on  boiling  and  additioD  of  nitric  acid,  and  becomes  turbid  odIv  oq 
cooling.  If  the  turbid  urine  be  again  heated,  it  will  a^ain  become  clear. 
A  practical  metliod  of  examination  for  albumosea  conaiBta  in  performing 
Heller's  teat  for  albumin,  and,  if  a  white  ring  of  albumin  forms,  heating 
the  test-tube.  If  the  ring  in  due  to  albumoaes,  it  disappeara  on  healing; 
while  if  due  to  eerum-albumin  and  serum -globulin  it  becomes  more  intense. 

There  is  but  one  certain  method  of  determining  the  amount,  of 
aUmmin  in  the  unne,  namely,  boiling  the  urine,  completely  sepa- 
rating the  albumin  by  carefid  addition  of  dilute 
acetic  acid,  and  then  weighing  it,  after  previous 
drying  upon  a  previously  weighed  filter.  Such 
a  procedure  requires  far  too  much  time  for  the 
general  practitioner,  apart  from  the  fact  that  a 
drying  chamber  and  rheniic  scales  are  necessary 
for  its  application.  It  is,  therefore,  a  matter  for 
congratulation  that  Esbach  has  described  a  sim- 
ple ajtparatus  in  the  form  of  hia  aibuminomeUr, 
by  means  of  which  the  amount  of  albumin  can 
be  approximately  estimated.  Further,  the  de- 
temiinntions  of  albumin  by  means  of  carefully 
graduated  Esbach  albumiuometers  often  agree 
remarkably  with  the  results  of  weighing. 

Eitbach's  albuminomeler  (Fig.  55)  coneiets  of  a  test- 
tube  o(  thick  glass,  which  can  be  closed  by  a  rubber 
stopper.  The  tube  bears  two  principal  marks,  the 
upjier  of  wliich  is  inOicAled  by  the  letter  R  and  the 
lower  by  the  letter  U.  Below  the  U-line  is  a  scale 
down  to  the  bottom  of  the  tube,  the  lowermost  figure  of 
which  is  4  and  the  uppermost  7.  In  using  the  inatru- 
nicnt  the  test-tube  is  filled  with  clear,  filtered  urine  to, 
the  line  IT  (urine) ;  then  Esbach's  reagent,  consisting, 
as  described,  of  picric  acid  and  citric  acid  (p.  389)  is 
added  up  to  the  line  R  (reagent),  and  with  the  opening 
closed  tnc  whole  is  inverted  several  times  for  the  pur- 
pose of  (borough  admixture.  The  instrument  is  per- 
mitted to  sland  for  tnentv-four  hours  at  TOOm-temper> 
ature  (14°  R.— 17.5°  a— 6.1.5  F.).  At  the  end  of  this 
V,       ,.A  time  the  level  of  the  column  of  albumin  that  has  been 

.?     TT  dcjmsited  at  the  bottom  of  the  tube  is  read  off.    If,  for 

insliince,  the  level  corresponds  with  the  figure  3,  this 
will  indicate  that  3  grams  of  albumin  are  present  in 
1000  c.e,  of  urine,  therefore  0.3  per  cent. 
,^^^  In  usinn  the  allmminometer  of  Esbach  the  follow- 

Fiij  ^?^^iiiiclrs  '"*-'  '■"'"  ■'*'""''"'  '"^  borne  in  mind:  A  knowledge  of  the 
Hiiiiiiii<iiuiut'i<:Miui  ]i<'roeritii^<'  of  jilbuniin  will  naturally  be  of  value  if  in 
iirHltJic.  iidriitloii  till-  daily  amount  of  urine  is  known,  and  there- 

friiiii  the  IiiMl  d.iily  amount  of  albumin  is  eetimat«d. 
The  tempernlnre  iif  iIk'  room  in  which  the  alhuminometer  is  kept  should 
not  be  Ih'Iow  14°  R.  ( 17.5"  ('.— li3.5°F.),  as  otherwise  the  albumin  wilt  not 
he  precipitiited.  Now  iiiid  then,  altlniugh  rarely,  urine  is  encountered  in 
which,  in  .spite  of  the  olisir\-;iiiec  iif  ull  precautions,  no  precipitat«of  albo- 
min  tuke.'^  place,  but  :i  cluud  rif  ;ilbi]tijitL  lloat.s  in  the  upper  layers  of  the 
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urine.  Should  the  urine  contain  more  than  0.7  per  cent,  of  albumin,  it 
should  be  diluted  with  an  equal  amount  of  water  before  it  is  introduced 
into  the  albuminometer.  The  patients  shall  not  have  used  quinin,  anti- 
pyrin,  thallin,  and  potassium-salts,  as  picric  acid,  as  has  already  been  men- 
tioned, forms  precipitates  with  these  substances. 

The  amount  of  albumin  eliminated  with  the  urine  is  susceptible 
of  great  variation  in  accordance  with  the  causes  of  the  albumin- 
uria. At  times  only  traces  of  albumin  will  be  present,  with  a 
scarcely  appreciable  turbidity  of  the  previously  clear  urine,  while 
in  other  instances  the  boiled  urine  may  become  a  solid  coagulum, 
which  will  not  flow  from  the  inverted  tube. 

On  careful  inquiry  into  the  clinkal  causes  of  albumimma, 
hemaiogenous  fUburninurla  will  be  found,  first,  as  a  result  of  circii^ 
latory  disorders.  Both  anemia  and  venous  hyperemia  of  the  kid- 
neys are  frequently  attended  with  albuminuria.  The  nervous 
albuminuria  that  appears  in  the  sequence  of  epileptic  attacks, 
cerebral  hemorrhage,  tetanus,  hysteria,  progressive  paralysis  of 
the  insane,  etc.,  is  often  probably  also  due  to  disturbances  in  the 
renal  circulation.  Not  rarelv  albuminuria  is  associated  with  anemic 
and  cachectic  states,  although  under  such  circumstances  there  is  fre- 
quently a  connection  with  hematogenous  albuminuria,  because  in 
tiie  course  of  the  conditions  named  fatty  degeneration  readily 
develops,  particularly  in  the  epithelial  cells  of  the  convoluted 
uriniferous  tubules.  Nephrogenous  albuininurid  occurs  particularly 
in  association  with  diffuse  inflammatory  conditions  of  the  kidnei/Sy 
but  also  with  all  other  possible  diseases  of  the  kidneys.  Febrile 
or  infectious  and  toxic  albuminuria  should  further  be  mentioned  as 
especial  varieties  of  nephrogenous  albuminuria.  Febrile  infectious 
4iseases  are  frequently  attended  with  albuminuria.  The  injury 
to  the  renal  epithelium  under  such  (conditions  is  dependent  proba- 
bly less  upon  the  elevation  of  bodily  temperature  than  upon  the 
infection,  as  afebrile  infectious  diseases  may,  likewise,  give  rise  to 
albuminuria.  Probably  bacterial  poisons  (toxins)  are  the  sub- 
stances that  cause  irritation  of  the  kidneys  in  the  [)rocess  of  elimi- 
nation with  the  urine.  Toxic  albuminuria  may  be  induced  by 
many  substances,  whether  intnMlueed  through  the  mouth,  the 
rectum,  or  the  skin.  Among  these  may  be  mentioned  mineral 
acids,  carbolic  acid,  mercuric  ehlorid,  phos|)lK)rus,  arsenic,  lead, 
cantharides,  balsamies,  and  irritating  aj)|>lieations  to  the  skin  of 
all  kinds.  Albuminuria  occurs  also  at  tinios  after  burns  of  the 
skin  and  chronic  cutaneous  eruptions,  in  all  probal)ility  induced 
by  the  absorption  of  toxic  sul)slauces  Irom  the  skin. 

The  danger  from  albuminuria  does  not  reside  in  the  loss  of 
albumin,  for  an  albuminuria  with  the  loss  of  more  than  20.0 
grams  of  albumin  daily  is  rare,  and  eonld  easily  be  eoinjK*nsated 
for  by  the  ingestion  of  seveiTil  eggs  or  of  meat.  Therefore  the 
prOgtlOSiS    of    albuminuria    depends    solely    upon    the    causa- 
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tive  factors.     When   these  are   incurable   so  also   is  the  albu- 
minuria. 

In  the  treatment  of  albuminuria  the  nourishment  and  the 
mode  of  life  play  the  most  important  part.  No  medicine  is  known 
capable  of  curing  albuminuria,  and  tannic  acid,  fuchsin,  brom- 
benzol,  strontium  lactate,  and  strontium  bromid  have  been  incor- 
rectly recommended  as  such.  Patients  with  albuminuria  should 
avoid  all  food  and  drink  capable  of  irritating  the  kidneys,  particu- 
larly strong  coffee  and  tea,  alcoholics,  sharp  spices  and  acids^  and 
asparagus.  A  milk-diet  is  particularly  to  be  recommended  :  from 
1  to  2  quarts  of  thoroughly  boiled  milk  being  taken  in  small 
amounts  throughout  the  day.  Meat  should  be  taken  only  in  mod- 
erate amount,  and  white  meat  (lamb,  veal,  poultry)  jmrticularly  is 
to  be  preferred.  Vegetables  and  light  pastry  may  be  reoom- 
raended.  Thirst  should  be  relieved  by  acid  or  alkaline  waters 
(Vichy,  Bilin,  Giesshiibel,  Ems,  Fachingen,  etc.).  The  patient 
should  wear  flannel  next  to  the  skin,  and  take  twice  weekly  a  bath 
at  a  temperature  of  28°  R.  (35°  C— Oo''  F.).  All  exposure  to  cold 
should  be  carefully  avoided.  In  the  winter  the  well-to-do  should 
be  advised  to  sojourn  in  an  equable,  warm  southern  climate.  I 
have  observed  excellent  results  in  a  number  of  instances  from  a 
winter  spent  in  llelouan,  near  Cairo.  Bodily  over-exertion  should 
not  be  permittt^d  under  any  circumstances,  as  it  may  cause  a  re- 
currence of  a  cured  albuminuria. 


HEMATURIA. 

The  presence  of  blood  in  the  urine  is  designated  hematuria 
when  tlie  urine  contains  sufficient  hemoglobin  to  give  rise  to  a  dis- 
tinctly bloody  hue.  Two  varieties  of  hematuria  must,  however, 
be  distinguished,  accordingly  as  red  blood-corpuscles  or,  after 
previous  solution  of  hmI  blood-corpuscles,  only  free  hemoglobin  is 
present  in  the  urine.  The  latter  condition  is  designated  hemo- 
globiiuu'iay  as  opposed  to  the  more  common  occurrence  of  hema-- 
turia. 

Hematuria  is  readilv  roeotrnized  from  the  distinctive  color  of 
the  urine.  In  accordance  with  the  number  of  red  blood-corpus- 
cles present  in  the  urine,  and  the  tmnsformation  of  their  con- 
tained hoin()glol)in  into  met  hemoglobin,  the  urine  exhibits  a  light- 
rose  color,  sug<r< 'Stive  of  the  appearance  of  meat-infusion,  or  pre- 
senting a  hlood-red,  brownish,  or  even  blackish  appearance. 
Should  any  doubt  exist  as  to  the  nature  of  the  condition,  the  urin- 
ary  sediment  should  i)e  examined  for  red  blood-corpuscles,  or 
Heller's  hlood-fesf  should  he  performed.  The  red  blood-corpus- 
cles in  the  urinary  sediment,  which  often  discloses  the  presence  of 
blood  by  its  brownish-color,  are  at  times  unchanged  in  form, 
alt'iongh  at  other  times  (particularly  in  concentrated  urine)  ihev 
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exhibit  thorn-apple  processes,  or  they  appear  swollen  and  bi- 
convex, or  lentil-shape<l  and  even  spherical.  At  times  unusually 
small  spherical  red  blood-corpuscles  are  encountered — so-called 
microcytes.  Frequently  red  blood-corpiLscles  have  yielded  up 
their  hemoglobin  and  appear  as  colorless  discs  of  double  contour 
— so-called  blood-shadows.  At  times,  particularly  in  the  hot 
summer  months,  ameboid  movement  and  constrictions  can  on 
careful  observation  be  detected  in  isolated  red  blood-corpuscles. 
Should  tube-casts  appear  in  the  urine  in  association  with  renal 
hematuria,  they  may  be  covered  with  red  blood-corpuscles  or  be 
entirely  constituted  of  them  (blood-clasts).  Tube-casts  and  epi- 
thelial cells  from  the  uriniferous  tubules  also  not  rarely  present 
a  blood-stained  or  a  brownish  discoloration  w^th  hemoglobin. 
Rarely,  hematoidin-crystals  are  present  in  urinary  sediment.  It  is 
noteworthy  that  the  red  blood-coq)Uscles  in  the  urine  are  almost 
never  arranged  uj)on  one  another  in  columns  or  in  rouleaux,  but 
are  separated  from  one  another,  or  lie  in  contact  only  at  their 
borders. 

Uefler'a  blood-test  is  performed  as  follows :  Several  cubic  centimeters  of 
urine  are  introduced  into  a  test-tube,  and  potiussiuni  hydroxid  is  added  in 
excess  until  the  urine  acquires  an  alkaline  reaction.  If  the  mixture  be 
heated,  the  earthy  phosphates  are  precipitated  on  boiling  in  the  form  of 
coarse  flocculi,  which  after  a  time  are  deposited  upon  the  bottom  of  the 
tube.  In  urine  free  from  blood  this  precipitate  appears  gray,  while  in  urine 
containing  blood  it  acquires  a  reddish,  brownish,  or  brownish-black  appear- 
ance. The  test  is  so  delicate  that  spectroscopic  examination  of  the  urine  and 
Teichmanh's  blood-test  are  unnecessary. 

Bloody  urine  is  necessarily  albuminous,  as  the  hemoglobin  con- 
sists of  blood  coloring-matter  and  proteid.  So  long  as  the  condi- 
tion is  one  of  pure  hematuria  the  urine  contains  only  so  much 
albumin  as  corresponds  with  the  amount  f)f  blood  present.  The 
amount  of  albumin  is  increased  wiien,  in  addition  to  hematuria, 
albuminuria  also  exists.  The  reaction  of  the  urine  depends  upon 
the  nature  of  the  primary  disease.  \n  any  event  tlie  presence 
of  even  quite  a  consideral)le  amount  of  blood  in  the  urine  is  never 
capable  of  rendering  alkaline  the  naturally  acid  reaction  of  tlie 
urine. 

The  causes  of  hematuria  reside  in  alterations  either  in  the  kid- 
neys or  in  the  urinary  passages,  and  the  character  of  the  hematuria 
varies  accordingly.  With  renal  InMnaturia  the  blood  is  intimately 
admixed  with  urine,  and  retains  the  same  color  and  character  at 
the  beginning  and  at  the  end  of  the  act  of  micturition.  Hemor- 
rhages from  the  pelvis  of  the  kidney  and  the  iireters  disclose  their 
origin  frequently  from  the  appearance  in  the  urine  of  eylindric 
blood-clots,  which  represent  casts  of  the  ureter.  With  hemor- 
rhages from  the  bladder  the  urine*  first  voi(le<l  is  fre<juently  less 
bloody  than  that  evacuated  last,  i)ecause  the  blood,  by  reason  of  its 
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weight,  has  collected  in  particular  abundance  in  the  fundus  of  the 
bladder.  Hemorrhages  from  the  urethra,  finally,  are  very  slight, 
and  often  at  the  beginning  of  the  act  of  micturition  a  few  drops  of 
blood  make  their  appearance.  With  hemorrhages  from  the  poste- 
rior portion  of  the  urethra  a  few  drops  of  blood  are  expelled  only 
toward  the  close  of  the  act  of  micturition,  and  often  with  painful 
tenesmus. 

Benal  hemorrhage  occurs  in  connection  with  numerous  diseases 
of  the  kidneys^  as,  for  instiince,  acute  nephritis,  embolism  of  the 
renal  artery,  carcinoma  of  the  kidney,  renal  tuberculosis,  echino- 
coccus  of  the  kidney,  and  injury  of  the  kidney.  At  times  renal 
hematuria  is  dependent  uix)n  alterations  in  the  blood,  among  the 
causes  of  which  leukemia,  pseudoleukemia,  pernicious  anemia, 
scorbutus,  purpura,  and  hemophilia  may  be  mentioned.  At  times 
hematuria  occurs  in  the  course  of  infectious  diseases  if  these  assume 
the  so-called  hemorrhagic  character,  and  give  rise  to  hemorrhages 
of  all  kinds.  Toxic  hemorrhage  from  the  kidney y  such  as  may  be 
observed  following  the  ingestion  of  cantharides,  quinin,  salicylic 
acid,  potassium-siilts,  mineral  acids,  carbolic  acid,  etc.,  is  worthy 
of  especial  mention.  Hemorrhages  from  the  pelvis  of  the  kidney  and 
the  ureter  are  induced  most  commonly  by  renal  calculi,  less  com- 
monly by  parasites,  carcinoma,  tuberculosis,  or  by  rupture  of  an 
aneurysm  of  the  renal  artery. 

Hemorrhages  from  the  bladder  oc(^ur  in  connection  with  cystitis, 
vesical  calculi,  carcinoma,  tuberculosis,  parasites,  and  in  the 
sequence  of  injuries  (external  and  internal,  with  the  catheter).  At 
times  the  veins  surrounding  the  neck  of  the  bladder  undergo  dila- 
tation, forming  so-called  vesical  hemorrhoids,  which  by  rupture 
may  give  rise  to  profuse  hemorrhage  from  the  bladder. 

Hemorrhage  from  the  urethra  occurs  in  connection  with  severe 
gonorrhea  (so-called  Russian  gonorrhea),  with  impaction  of  urinary 
calculi  and  injuries  with  the  catheter. 

Hematuria  is  but  rarely  attended  with  such  profuse  loss  of 
blood  that  life  is  endangered  by  hemorrhage.  Should  life  be 
threatened,  the  danger*  will  depend  nither  upon  the  causes  of  the 
hematuria.  The  latter  influence  is  resjwnsible  also  for  the  fact 
that  hematuria  is  of  variable  duration,  and  either  terminates  with 
a  sinirh'  attack  or  is  frequently  repeated. 

The  treatment  of  hcinatnria  must  be  directed  to  the  causative 
conditions.  Tender  all  circumstances  bodily  rest  is  indicated.  Not 
much  <*an  be  hop^-d  ior  from  livmoHtatics. 

Hemoglobinnria  indicates  the  occarrence  of  dissolved  blood 
color'nuj-matter  in  (he  urine.  Hemoglobinuria  is  invariably  pre- 
ceded by  hcnH)gl()bin(»niia  ;  that  is,  red  blood-corpuscles  have  first 
been  dissolved  in  the  blood  and  have  given  up  their  coloring-matter 
to  the  blood-phisnia.  Xatundly  the  hemoglobinemia  must  have 
attained  a  certain  degree  of  intensity  before  hemoglobinuria  occurs, 
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for  the  spleen,  the  liver,  and  the  lymphatic  glands  are  capable  of 
taking  up  the  dissolved  hemoglobin  from  the  blood-plasma  and 
utilizing  it  if  the  hemoglobiuemia  be  but  slight.  Hemoglobinemia 
and  hemoglobinuria  are  most  commonly  caused  by  the  action  of 
toxic  substances  up(m  the  blood,  either  of  chemic  or  of  bactei-kU 
origin  (toxins).  Among  chemic  poisonn  potassium  chlorate  particu- 
larly is  well  known  as  a  solvent  for  blood-corpuscles  and  as  a  cause 
for  hemoglobinuria.  A  similar  influence  is  exerted  by  quinin, 
mineral  acids,  carbolic  acid,  uitrolx?nzol,  aniline-oil,  copix^r  sul- 
phate, hydrogen  arsenid,  etc.  Hemoglobinuria  can  be  induced  in 
human  beings  by  transfusion  of  blood  from  animals.  Occasionally 
hemoglobinuria  has  been  observed  after  the  ingestion  oi  fungi,  par- 
ticularly mussels.  Among  infections  diseases,  in  the  sequence  of 
which  hemoglobinuria  has  been  observed,  typhoid  fever,  pharyn- 
geal diphtheria,  malaria,  acute  miliary  tuberculosis,  small-pox, 
septicemia,  and  syphilis  may  be  nained.  The  hemoglobinuria 
attending  afebrile  cyanosis  of  the  newborn,  and  following  burns 
of  the  skin,  should  further  be  mentioned.  At  times  hemoglobin- 
uria occurs  in  association  with  diseases  of  the  blood,  as,  for  instance, 
purpura  and  scorbutus.  It  has  been  observed  als<j  in  the  sequence 
of  sunstroke  and  fat'embol ism,  Paroxifsnud  hemoglobinuria  will  be 
considered  among  the  diseases  of  the  blood. 

In  cases  of  hemoglobinuria  the  urine  pres^Tits  a  bloody  appear- 
anc€y  at  times  like  that  of  fresh  bhxxJ,  but  often  reddish-brown, 
as  the  urine  frequently  contains  an  al>nndanee  of  methemoglobin. 
The  urine  in  a  thin  layer  is  trans})arfnt ;  it  yiehls  Hdler^s  Osi  f<rr 
bloody  although  in  the  often  brow  nislMliseolored  urinar}'  WMliment 
either  no  red  blood-corpus<-les  at  all  are  found  or  but  a  small 
number  of  usually  discolored  shadows,  s^i  that  th^-re  will  be?  no 
doubt  that  the  condition  is  one  of  herno^rlobiiiuria.  (^)ft<ii  the 
blood  coloring-matter  forms  flrx-culerit  and  filamentous  brownish 
and  greenish  irregularly  shajx  <|  riia^v*-,  and  tub<-<-ast-  of  rorn- 
pressed  blood  colorinjr-matt^r  aKo  apjMar.  Such  rpith^lial  rclU 
from  the  uriniferous  tubuh^s  a-  may  l>e  pns^nt  an-  fn'<jij<ntly 
stained  brownish  or  gn^'ui^h  by  h^rno^dobin.  At  tinir-r  rry^-tal-^ 
of  hematiiidin  also  are  pre^^-nt.  ^>n  boiling  th<'  urinr*  a  finely  Wix- 
culent  precipitate  of  alburuin  d^>*-  not  <><riir,  hut  thrn*  n^-ultr  a 
large,  coherent  cf>agulum  r^f*  alijuinin,  -tain^d  l>rowni.-h  by  h^-ino- 
globin.  Sj)€ciroscfjpic  fj-ainiudfifjit  of  iln  ur'ntf  n-v^-als,  in  addition 
to  the  two  bands  of  oxvhenjo'jlol>in  b*  t'.v<rrn  th<'  J'raurjhof'<T  lln<'s 
D  and  E,  the  bands  of  rn^'t|j<  nj'»'^']<>l>irj.  ol  aIn*  h  rr-|K*eially  that 
between  the  lines  C  and  I>  i-  u-uallv  dirtirjrt.  Onlv  ranlv  ar<' 
the  bands  of  methemojrlobin  alon*-  vi-ibK-. 

The  prognosis  of  li^'ino;jlol>inuria  d'-fx-nd-  u|H^n  tfi*-  '  au-a- 
tive  condition,  and  the  sani*-  -taT<'ni<  rjt   i-  apjili'-abW-  aNo  to  tfj'j 

treatment. 
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Hematinuria  has  rarely  been  observed,  as,  for  instauce,  after  pharTiigeal 
diphtheria.  Within  recent  years  attention  has  been  directed  to  hemcUopar- 
pkyrinuria,  which  has  been  observed  particularly  in  connection  with  the 
toxic  effects  of  sul phonal  and  trional,  and  with  typhoid  fever  and  mental 
disease.    The  prognosis  is  unfavorable. 

UREMIA. 

Ktiology. — Uremia  is  a  symptom-complex  that  is  not  rarely 
observed  in  the  sequence  of  diseases  of  the  kidneys.  In  order  to 
avoid  repetition,  it  will  not  be  without  utility  to  precede  a  con- 
sideration of  the  individual  diseases  of  the  kidneys  by  a  descrip- 
tion of  uremia.  The  conditions  for  the  development  of  uremia 
are  always  provided  when  the  elimination  of  certain  toxic  sub- 
stances with  the  urine  is  interfered  with.  This  occurs  most  com- 
monly when  the  amount  of  urine  is  diminished  in  abnormal  degree, 
although  uremia  may  occur  also  when  the  amount  of  urine  is 
abundant  if  the  secretion  contains  a  deficiency  of  toxic  substances 
which  are  retained  within  the  body.  Uremia  is  accordingly  the 
result  of  an  intoxication,  or,  as  it  is  now  customary  to  designate 
it,  an  auto-intoxication,  as  the  condition  is  dependent  upon  toxic 
substances  generated  by  the  body  itself 

The  nature  of  the  toxic  substances  is  not  known.  The  so-called  urinous 
substances  litive  been  thought  of  (urea  and  its  decomposition -product — 
ammonium  carbonate — kreatinin,  potassium-salts,  sodium  chlorim,  but  of 
late  there  lias  been  a  tendency  to  aaopt  the  view  that  the  responsible  factors 
may  consist  in  putrefactive  alkaloids — ptomains. 

Although  diseases  of  the  kidneys  constitute  the  most  common 
cause  of  uremia,  they  are,  however,  not  the  sole  cause.  Diseases 
of  the  urinary  passages,  also,  may  be  attended  with  uremia  if 
they  interfere  with  the  elimination  of  urine.  Among  diseases  of 
the  kidneys  particularly  acute  and  chronic  interstitial  nephritis  give 
rise  to  uremia  most  coninionly.  It  is  noteworthy  that  at  times 
severe  irritation  of  one  kidney  may  through  reflex  influences  cause 
suppression  of  the  function  of  the  other  kidney,  and  thereby  give 
rise  to  uremia.  A  similar  condition  has  been  observed  in  con- 
neetion  with  nephrectomy  and  the  presence  of  a  calculus  in  a  ureter. 
In  some  eases  uremia  results  from  obstruction  by  a  calculus,  not 
of  one  ((refer  merely,  l)iit  of  each.  Oeelusion  of  both  ureters  may 
he  eansed  by  n(  \v-<::rowths  of  the  bladder,  the  rectum,  and  the 
uterus,  as  well  as  by  tubereulosis  of  both  ureters.  Among  dis- 
eases of  the  bladder  paralysis  of  this  viseus,  and  in  connection 
therewith  urinarv  stasis,  mav  induce  uremia.  Even  when  the 
bladder  becomes  over-distended  in  consequence  of  stupor  there 
will  l)e  danixer  of  uremia.  This  may  develop  also  if  tlie  orifice 
of  the  l)la(hler  is  obstructed  by  ealeuli,  new-growths,  or  pressure 
from  without.  Finally,  strictures,  laceration,  and  compresBion  of 
the  urethra,  and  ])himosis  may  be  causes  of  uremia.     Uremia  may 
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occur  at  any  period  of  life.     In  children  it  develops  most  com- 
monly as  a  result  of  acute  nephritis  following  scarlet  fever. 

Sjrmptotns  and  Diagnosis. — The  symptoms  of  uremia  con- 
sist particularly  in  nervous  and  inflammatory  manifestations,  the 
former  being  the  result  of  irritation  of  the  brain  by  the  retained 
toxic  substances,  and  the  latter  being  due  to  the  fact  that  the  resist- 
ance of  the  tissues  of  the  organism  is  diminished  when  the  latter  is 
saturated  with  excrementitious  products.  A  most  common  symp- 
tom is  headache— cephalalgia — which  at  times  is  diffused  over  the 
entire  head,  at  other  times  is  located  in  the  forehead,  the  vertex, 
or  the  occiput,  and  at  still  other  times  exhibits  a  unilateral  dis- 
tribution— uremic  hemicrania.  Obstinate  neuralgia,  particularly 
supra-orbital  and  occipital,  is  not  rarely  dependent  upon  uremia. 
Some  patients  complain  of  migratory  muscular  and  articular  pains. 
Vertigo,  a  sense  of  weight  and  pressure  in  the  head,  also  are  symp- 
toms of  uremia.  Frequently  disorders  of  the  special  senses  are 
present;  the  pupils  not  rarely  are  unusually  small — uremic  myosis 
— and  they  react  but  sluggishly  to  light.  At  times  sudden  blind- 
ness occurs — uremic  amaurosis — which  may  disappear  in  the 
course  of  a  few  hours  or  days.  Many  patients  complain  from 
time  to  time  of  deafness  and  tinnitus  aurium.  An  important 
symptom  of  uremia  is  frequent  and  persistent  vomiting — uremic 
hyperemesis — probably  in  consc^qnence  of  irritation  of  the  vagus. 
Consciousness  is  often  obtunded.  The  patients  lie  for  days,  and 
even  for  weeks,  in  a  state  of  stupor,  and  are  often  delirious.  At 
times  they  become  violent  and  maniacal,  and  enter  into  a  pro- 
nounced psychopathic  condition.  When  consciousness  is  lost  the 
respiration  often  acquires  a  Cheyne-vStokes  character.  Uremic 
convulsions  occur  fre(|nently.  These  are  usually  clonic,  and  but 
rarely  tonic.  They  may  involve  circumscribed  groups  of  nerves 
and  muscles,  and  consist  in  briefly  transient  muscular  twitching ; 
or  there  may  be  general  clonic  convulsions,  with  loss  of  conscious- 
ness, completely  resembling  an  epileptic  attack — itrcmic  vchnnpsia. 
The  duration  and  the  number  of  the  convulsions  are  susceptible 
of  great  variation.  At  times  the  attacks  succeed  one  another  at 
short  intervals  for  days,  the  patient  not  returning  to  conscionsness 
after  the  termination  of  the  individual  attack.  At  times  they 
present  the  distinct  character  of  cortical  convulsions,  beginning 
in  a  given  extremity,  and  then,  in  accordance  with  the  anatomic 
situation  of  the  individual  motor  (Mirtical  centers,  extending  to 
the  remaining  extremity  of  the  same  side,  and  then  to  those  of 
the  opi)osite  side. 

Rarely  uremic  paralysis  occurs,  in  the  form  of  monoplegia  and  liemi- 
plegia.  Anatomic  alterations  may  not  bo  <lisccrniblo  in  the  central  nervous 
system.  In  isolated  cases  I  have  observed  circumscribed  e<lema  of  the  pia 
in  the  neighborhood  of  the  central  convolutions  t)f  the  cerebral  hemisphere 
on  the  side  opposite  to  that  of  the  hemiplegia.    At  times  transitory  paralysis 
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persists  after  uremic  convulsions.     I  have, 
ncnt  hemiplegia  in  consequence  of  cerebral 
vulsive  seizure.    Sometimes  violent  uremic  i 

Some  patients  eomplain  of  parestkesa  (cxxwBnc.  T^'»^^m^r 
a  sense  of  eold).  Partieiilarly  disagreeable  is  iIh-  atbo.  iiitsmnat 
i telling  of  the  skin— cutaneous  pmzitiis.  Aiik«|£  iitt  nisn-iiiis.  sxtob- 
festations  of  uremia  are  attacks  of  intense  dvsaiDei — vbhhk  JHritaoK. 
Attiieks  of  uremic  cardiac  asthma  have  also  hetm  KC^siis^^^L^  Jliuiiic 
the  inflammatory  inanifeskitioiisoinTeiai^dise^si^xCZSMt  ^aim  mtv 
he  mentioned,  and  which  have  been  dignifi€d  «hx  lat*  iiaDiiiimiiiK 
designation  of  nremides.  Among  these  belongs  pferanucL^  dooHB 
eczema,  although  I  have  also  observed  be^pe!^  u-^^r  ir  :at*  n«i2?!» 
of  uremia.  At  times  obstinate  diarrhea  occois.  Tiiis'  nsr;:'  i»*  taar- 
aetrrized  bv  the  putrid  o<lor  of  the  stools,  wiiM:  ^ansun.  ic  "xm^!^ 
neen>tie  shreds  of  the  intestinal  mucous  membraafte.  Smiif  ysnt^iTr 
HulViT  from  obstinate  hoarseness,  the  cause  f-*  wii:i  narr  ]•»  iaunc 
on  hirvniroscopie  examination  to  be  chitmio  t^ienak  iC'^tt 
mucous  membrane. 

In  isolated  rare  instances  I  have  observed 
upon  thf  laryn^'oal  and  j)harvngeal  mucous 
fuial  nn'niii^  ulcefrt  developed. 

A  most  serious  manifestation  is  the  ownrPi^^  -c 
of  the  glottis,  whieii   may  (*anse  death  bv  ?is;5;«!aoiH:  "ftzuii  i 
hhort  limr.      At  tim(?s  symptoms  of  pnt-aocia  ^^•ri^  -jsiuiMi'-. 
Thr  -^rrous  m('ml)ranes  are  particularly  p«>ed2«^:t$«:«i  it    nrfamma* 
tinu,  ho  that  un*mio  pleurisy  or  pericavdxtia.  ie*-  f  aiiuf*iii.'-   ?hs^ 
tonltlH  or  meningitis,  is  encountfre*!.     Tbr  ?a5=:no'a  it  :ai?   w*nr 
with   to\ir,  I'xcrcmcutitious  substanc»-s  in  jikslji^  ^  sc  'im*^  i»u- 
riihtl  l)v  Mvmptoms  of  blood-dissolutioBu  ^^ik^  ;aa  ^•ac*-*?-*—   ir— ir 
nlhriNviir  than   in  conscijuence  of  irapairo^d  :c  :it*  mir-n-'n   *t 
\\\i-  Willis  of  till?  l)loo(l-vi»ss<ds,  j?->  thai  lirese  r«uLr7  nDnr*    ir 
Ihtmiih-    uinhily   pmnoable  for  n^l  bK»-*i-««TH»rafSw     *«'titn   "T"^ 
iiiHiii  or  prorM**!'  I>h*<'(lin;r  from  the  n->He- 
or  thfi'r    inav   l><*  vomiting  of  Uood- 
cutttUttouH  hemorrhage — uremic  purpfsia — i^:       _^ 
liMve   Immii  oi)^<rv«Ml.      ('n*mic  patients  ^•-ofn.^'*^  pr*  a  qr  a 
<;<inii)l«xion.      I'Im-  iii'i.il  cxprf-Mon  api^^uv  i.s?»cT?-L  juit  tte  -^ 
olh  II     ijin*  \M<;uitly  into  <li-t:in<.f-.      In 
all  jio  -I  -r-  ;i  iiriiioii-  'Klor,  obviiiU-^iy  ?*i^?i-"£3jr  ^'m  x»^:*imi^»'*»l 
m«;i,;m«l  Mm-  from  :iiiirnonium  <-ar^»xa5r.     Ix   s^futo-*!   Jfe^lJltT-^ 
I.I    INI  hiijL   rollo'\in'j   -<nrh-t   f»rv^r  ai>l  •:o-«*r*  x  TOitii-a    it^^ 
li.i'.  l»««M   oli-<r-.<'|   to   p  ruaiii  u[»i>a  tbr- fiii  i:^r  ^p^^i  IMS' siw^-at- 
ill'/,  Mii'j    'aIii'Ii    iiiMiii    'li'iiii*-  ♦fxamiitit>:<i  rc-TM»£  -j.    >?    n*^ — 

.;ilhi|   urldroHiH.     Tli"  bodily  taiH«tK»  if  TOPOnrTiBii  in 
iMi|i,iii-'   of  '•;i-'-.  ;i!t!i';ii'j|j   •'U.-vat»Q 
■It'll    iiill,iiMm;it'»r.   pf.^*--*-  nn-^-r,  at  n: 
•  11,1,  ■   ;iiir|  ;it  tim'  -  .'i!-'>  -.vitii'-i:  •  ienK-QfCTCuf-  :: 
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tion  .should  be  given  to  the  state  of  the  pulse,  for  some  eases  of 
uremia  depend  upon  attacks  of  cardiac  failure,  and  this  can  be 
most  certainly  recognized  from  the  small ness  of  the  pulse  and  its 
deficiency  in  tension.  At  times  the  outbreak  of  an  attack  of  uremia 
is  preceded  by  unusual  slowing  of  the  pulse.  The  urine  is  gener- 
ally diminished  in  amount.  If  its  elimination  can  be  augmented, 
the  large  number  of  tube-casts  in  the  urinary  sediment  is  often 
striking,  and  which  obviously  had  previously  obstructed  the 
uriniferous  tubules. 

The  course  of  uremia  may  be  acute,  subacute,  or  chronic.  It 
may  happen  that  apparently  healthy  persons  are  suddenly  seized 
with  uremic  convulsions  and  death  occurs.  Perhaps  examination 
of  the  urine  after  death  will  for  the  first  disclose  the  fact  that  the 
patient  has  suffered  from  an  unrecognized  contracted  kidney.  The 
subacute  cases  may  extend  over  eight  weeks,  and  even  more,  while 
the  chronic  cases  persist  for  months  and  years.  In  the  latter  event 
it  is  the  rule  for  such  marked  improvement  to  occur  at  times 
that  the  patient  believes  himself  cured.  Death  may  take  place  in 
a  uremic  convulsion  from  cerebral  or  neural  paralysis,  or  it  may 
be  due  to  edema  of  the  glottis  or  of  the  lungs,  or  an  attack  of  pneu- 
monia, of  pleurisy,  or  of  pericarditis  may  terminate  life.  At  times 
exhaustion  becomes  excessive. 

The  diagnosis  of  uremia  is  easy  if  adequate  attention  be  di- 
rected to  the  eliminative  relations  of  the  urine  and  the  presence 
therein  of  albumin.  Otherwise  confusion  w  ith  diseases  of  the  brain, 
epilepsy,  meningitis,  mental  disease,  cutaneous  disease,  disease  of 
the  stomach,  and  even  other  diseases,  is  scarcely  to  be  avoided. 
Naturally  a  diagnosis  of  uremia  will  never  l)e  sufficient,  but  in 
ever}'  instance  an  effort  must  be  made  to  determine  the  nature  and 
the  causes  of  the  condition,  because  the  treatment  will  be  indi- 
cated acconlingly. 

Anatomic  Alterations. — No  specific  anatomic^  conditions 
are  as  yet  known  to  be  associated  with  uremia.  At  times,  but 
by  no  means  with  particular  frequency,  edema  and  anemia  of  the 
brain  are  observed.  The  inconstancy  of  these  conditions  is  un- 
equivocal testimony  against  the  view  that  the  nervous  manifesta- 
tions of  uremia  are  dependent  upon  edema  an<i  anemia  of  the 
brain.  At  times  peculiar  necrotic  altenitions  and  destructive  pro- 
C€»sse8  take  place  upon  the  intestinal  mucous  membrane — uremic  in- 
testinal ulcers.  These  have  been  attributed  to  irritation  of  the 
mucous  membrane  by  ammonium  carbonate  resulting:  from  the  de- 
composition of  urea  excreted  ft'om  the  blood-vessels  and  deposited 
upon  the  mucous  membrane. 

Prognosis* — The  prognosis  of  uremia  is  always  serious, 
although  it  depends  largely  upon  the  fact  whether  tlu^  causes  are 
susceptible  of  removal  or  not.  Accordingly,  it  is,  for  instance, 
more  favorable  in  cases  of  acute  nephritis,  or  of  impaction  of  a 
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calculus,  than  in  those  of  contracted  kidney,  because  under  the 
latter  condition  the  disease  is  incurable. 

Treatment. — The  treatment  of  uremia  must  always  be  an 
indiyidualizing  and  causal  one.  Phimosis  or  stricture  of  the 
urethra  should  be  at  once  relieved.  In  the  presence  of  stupor 
or  of  paralysis  of  the  bladder  the  urine  should  be  systematically 
evacuated  with  a  carefully  steriKzed  catheter.  In  order  to  in- 
crease the  secretion  of  urine  and  hasten  the  elimination  from  the 
body  of  possible  toxic  products  of  metabolism  an  abundance  of 
milk  should  be  recommended.  When  stupor  is  present  intedinal 
infusions  of  lukewarm  milk  or  of  physiologic  salt-solution  (0.75 
per  cent.)  should  be  made  thrice  daily.  If  the  patient  does  not 
retain  the  infusion,  even  though  not  more  than  300  c.c.  of  fluid 
have  been  used,  subcutaneous  infusion  of  salt-solution  should  be 
practised.  If  the  secretion  of  urine  does  not  improve,  diuretics^ 
diaphoretics,  or  drastics  may  be  employed  to  cause  increased  elim- 
ination of  water.  Should  these  measures  also  fail,  resort  should 
be  had  to  venesection.  If  the  patient  exhales  a  markedly  urinous 
odor,  lemonade  and  benzoic  acid  tenth  camphor  should  be  given  in 
order  to  neutralize  the  ammonium  carbonate  : 

K  Benzoic  acid,  0.3    (4}  grains); 

Camphor,  0.05  (}  grain  ); 

Sugar,  0.5    (7i  grains). — M. 

Make  10  such  powders. 
Dose :  1  powder  every  two  hours. 

Feebleness  of  pulse,  faintness  of  heart-sounds,  and  other  signs 
of  cardiac  weakness  require  the  administration  of  large  doses  of 
digitalis: 

R  Powdered  digitalis-leaves,  0.1    (Ingrains); 

Diuretin,  1.0    (15       "     ); 

Sugar,  0.5    (7}      "    ).— M. 

Make  10  such  powders. 
Dose  :  1  powder  every  three  hours. 

The  last  two  indications  can  also  be  met  by  the  following  pre- 
scription : 

H   Powdered  digitalis-leaves,  0.1    (li  grains) ; 

Benzoic  acid,  0.3    (4       "     ) ; 

Camphor,  0.05  (f  grain  ) ; 

Sugar,  0.5    (7}  grains). — M. 
^takc  10  Huch  powders. 
Dose :  1  powder  every  three  hours. 

At  tinios  individual  prominent  symptoms  will  require  symjitoin- 
atic  treatment.  Attempts  have  been  made  to  control  persistent 
eclamptic  (convulsions  l>y  continuous  inhalation  of  chloroform.  For 
uremic  neuralgia  phenacdin  or  antipi/rin  may  be  advised  (1.0 — 
IT)  grains — thrice  daily).  Marked  itching  of  the  skin  mav  be  re- 
lieved by  tepid  baths  (28°  R.— 35°  C— 95°  F.)  and  inunctions  of 
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the  skin  with  a  carbolated  ointment  (carbolic  acid,  2.0 — 30  grains  ; 
wool-fat  and  lard,  each,  25.0 — |  ounce),  etc. 

HYPOSTATIC  KIDNEY  (VENOUS  HYPEREMIA  OF 

THE  KIDNEY). 

Etiology. — Hypostatic  kidney  develops  when  the  escape  of 
venous  blood  from  the  kidnev  is  interfered  with.  The  condition 
develops  most  commonly  in  the  sequence  of  general  venous  stasis 
in  connection  with  chronic  diseases  of  the  heart  and  the  respiratory 
organs.  Enfeeblement  of  the  right  ventricle  is  invariably  the 
source  of  the  stasis  in  this  connection.  Less  (joninionly  hypostasis 
of  the  kidney  develops  in  assoi'iation  with  diseases  of  the  abdom- 
inal cavity,  as,  for  instance,  abdominal  tumors  that  exert  pressure 
upon  the  inferior  vena  cava  al)ove  the  point  of  entrance  of  the 
renal  veins.  Finally,  hypostatic  kidney  may  develop  as  a  result 
of  local  obstruction  or  occlusion  of  the  renal  veins,  as,  for  instance, 
by  thrombosis.  Instances  of  the  latter  variety,  which  are  as  yet 
of  little  significance  clinically,  are  ^li.stingnished  from  those  of  the 
two  varieties  first  named  by  the  fact  that  the  arterial  supply  to  the 
kidneys  is  (maltered,  while  under  other  conditions  it  is  likewise 
interfered  with. 

Anatomic  Alterations. — Hy|>ostatic  kidneys  are  generally 
enlarged.  Acconlingly  the  capsule  of  the  kidney  appears  dis- 
tended on  section  of  the  organ — retracts  from  the  cut  surface.  The 
surface  of  the  kidney  appears  smooth  and  presents  a  dark-red 
color.  Frequently  the  greatly  distended  stellate  veins  uj)on  it  are 
conspicuous.  Upon  section  of  the  kidney,  although  the  cortex  is 
deeply  reddened  and  the  Malpighian  bodies  often  appear  as  dark-red 
granules,  the  reddish-black  discoloration  of  the  medullary  structure 
is  particularly  marked.  The  consistency  of  the  renal  tissue 
appears  increased,  and  this  fact,  in  conjunction  with  the  dark-red 
color,  has  given  rise  to  the  designation  cyanotic  induration  of  the 
kidneys. 

Microscopic  examination  discloses  preat  over-distcntion  with  blood  of  the 
glomerular  loops  and  of  all  of  the  vein-*.  If  the  condition  has  existed  for 
a  long  time,  however,  striate  thickening  of  the  glomerular  capsules  and  of 
the  membrana  propria  of  the  uriniferous  tubules  takes  place.  There  may 
be  also  hyperplasia  of  the  interstitial  connective  tissue.  As  a  result  of  con- 
traction of  the  connective  tissue  the  surface  of  the  kidn(\v  acquires  a  nodular 
appearance,  and  often  the  capsule  of  the  kidney  is  in  places  adherent  to  the 
surface  of  the  organ.  Such  a  condition  is  desiirnate<l  nho  n/nnotir  rotitracft'd 
kidney.  At  times  extravjisations  of  blood  have  taken  placr  into  the  inter- 
stitial connective  tissue,  the  Mal|>i<rliian  capsules,  and  the  uriniferous  tubules. 
At  times,  however,  only  the  remains  of  hemorrhage  are  found,  in  the  form 
of  brownish  granules  of  hemoglobin. 

Sjrmptoms  and  Diagnosis. — Hypostasis  of  the  kidney  is 
attended  with  characteristic  alterations  in  the  urine.     The  amount 
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of  urine  is  decreased  (below  1500  c.c),  largely  as  a  result  of 
diminished  arterial  supply^  for  with  occlusion  of  the  renal  veins 
alone  the  secretion  of  urine  has  rather  been  found  increased.  The 
urine  is  reddish  in  color  (high-<;olored,  saturated),  its  reaction  is 
strongly  acid,  and  its  specific  gravity  is  increased  (usually  above 
1020).  The  urine  contains  albumin,  but  only  in  small  amount, 
and  the  urinary  sediment  isolated  hvaline  tube-casts,  round  cells, 
and  at  times  also  a  few  red  blood-corpuscles.  Often  urates  are 
precipitated  as  a  pulverulent  deposit — so-called  brick-dust  or  later!- 
tions  sediment.  In  addition  there  occur  edema  of  the  lower  extremi- 
ties, ascites,  and  other  manifestations  of  stasis.  In  contradistinction 
from  diffuse,  acute  nephritis,  in  the  diagnosis  of  hypostasis  of  the 
kidney  it  is  to  be  borne  in  mind  that  the  disorder  is  generally 
induced  by  chronic  disease  of  the  heart  or  the  respiratory  organs, 
and  that  the  amount  of  albumin  and  the  number  of  tube-casts  and 
of  red  blood -eorpu.scles  is  usually  small.  The  course  of  hypostasis 
of  the  kidneys  is,  as  a  rule,  chronic,  in  accordance  with  the  causa- 
tive conditions.  Often  exacerbations  and  remissions  occur  in  con- 
formity with  the  functional  activity  of  the  right  ventricle.  Hypo- 
static kidneys  as  such  scarcely  ever  cause  death,  which,  as  a  rule, 
results  ill  c<>nse<jucnce  of  canliac  paralysis  or  of  suffocation  from 
excessive  hydrothorax  and  hydropericardium. 

Prognosis. — The  prognosis  depends  upon  the  curability  of 
the  caus:itive  conditions.  Usually  it  is  possible  to  increase  the 
stren^tii  of  the  iirart  and  to  overcome  the  manifestations  of  stasis 
re}H»atcdly.  Sul)sc(jU(Mitly,  however,  the  remedies  fail  to  exert  their 
efliect,  and  death  is  then  unavoidable. 

Treatment. — The  treatment  is  the  same  as  that  for  weakness 
of  the  myoi»ardium  (pp.  23  and  24). 

DIFFUSE  NEPHRITIS- 
ACUTE  DIFFUSE  NEPHRITIS. 

Etiology. — Aeute  difluse  nephritis  is  either  of  infectiouB  or  of 
toxic  nature.  7/i/Vr//V>?^^'  (trufe  )unhrifi:<  (X*curs  most  commonly  in 
connection  with  int'tu'tioH^s  di^fcasts.  It  is  encountered  with  partic- 
ular tre(|ueney  in  tin*  seijuencT  of  scarlet  fever  and  diphtheria, 
but  it  may  arise  also  in  the  sequence  of  other  infectious  diseases. 
AniouiT  the  more  frtM|uent  anteceilent  conditions  may  be  mentioned 
fibrinous  ])neunionia,  erysijx^las,  typhoid  fever,  acute  articular  rheu- 
matism, malaria,  syphilis,  etc. 

In  relation  to  the  connection  between  infectious  diseases  and  acute  neph- 
riti«4.  two  j>ossibi lilies  may  he  ci^isidertHl :  namely,  either  the  conveyance  of 
sj>ecitic  bacteria  or  pyoirenic  cocci  to  the  kidneys,  with  the  development  of 
inflammation  ;  or  irritatit»n  of  the  kidneys  in  the  elimination  of  bacterial 
»^oison< — toxin<  — thrt>uirli  the  kidneys.    In  aiYt^rdance  with  previous  experi- 

^  •'•wsibility  upfH^anii  to  be  the  more  commonly  effective. 
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At  times  acute  nephritis  occurs  as  au  independent  infectious  dis- 
I  have  observed  such  occurrence  repeatedly  in  members  of 
a  family  and  in  servants  in  endemic  distribution,  and  have  demon- 
strated the  presence  of  the  Staphylococcus  pyogenes  albus  in  the 
urine.  In  tne  development  of  refrigeratoi^y  {rheumatic)  and  trau- 
matic  aciUe  nephritic  exposure  to  cold  and  injury  arc  probably  only 
contributing  factors,  favoring  infection  of  the  kidneys  with  bac- 
teria, among  which  the  Streptococcus  pyogenes  has  been  recognized 
in  some  cases.  Among  the  varieties  of  acute  infediouH  nejthritu 
belong  also  those  arising  by  extetmon  from  adjacent  disease.  Thus, 
acute  nephritis  not  rarely  compliciites  gonorrliea,  cystitis,  pyelitis, 
or  paranephritis.  Toxic  acute  nephritis  may  be  induced  by  the  use 
of  certain  medicaments  and  poisons,  among  which  may  be  men- 
tioned cantharides,  oil  of  turpentine,  other  balsam ics,  active  diu- 
retics, pota.ssium  chlorate,  potassium  nitrate,  quinin,  sulphuric, 
nitric,  hydnx^hloric,  and  carbolic  acids,  mercuric  chlorid,  etc.  In 
addition  to  the  digestive  tract,  the  injurious  substances  may  gain 
entrance  into  the  body  in  the  act  of  respiration  (oil  of  turpentine) 
through  the  air-passages,  or  by  means  of  inunctions  and  the  like. 
Irritating  ointments  containing  carl)()lic  acid,  pyrogallic  acid,  and 
remedies  for  scabies  are  well  adapted  to  induce  acute  nephritis. 
Possibly  that  form  of  nephritis  that  at  times  develops  in  the 
sequence  of  chronic  cutaneou.H  eruptions  and  hums  of  the  slcin  is  a 
variety  of  toxic  nephritis.  Acute  diffuse  nephritis  occurs  at  all 
periods  of  life.  In  children  it  develops  generally  in  connection 
with  diphtheria  and  scarlet  fever.  At  times  the  primary  disorders 
are  so  ill  defined  as  not  to  attract  attention,  and  the  acute  nephritis 
appears  to  be  an  independent  disease. 

Aiia.tomic  Alterations. — In  the  presence  of  acute,  diffuse 
nephritis  the  kidneys  are  enlarged,  an<l  their  capsules  are  there- 
fore tensely  distended,  on  section  quickly  retracting  toward  the 
hilus.  The  surface  of  the  kidney  is  smooth  and  j)resents  a  greater 
or  lesser  number  of  small  extravasations  of  blood.  As  a  rule,  the 
surface  of  the  kidney  is  of  a  vivid,  red  aAov,  although  now  and 
then  pale  kidneys  are  encountered.  Upon  section  small  extniva- 
sations  of  blood  are  appreciable,  particularly  in  the  cortex.  At 
times  the  Malpighian  bodies  are  conspicuous  on  account  of  in- 
crease in  size,  and  marked  distention  with  blood.  The  medulla 
of  the  kidpey  often  presents  a  deep-red  color. 

On  microscopic  examination  of  the  Iridnet/s  all  varieties  of  acute  nephritis 
probably  agree  in  the  distention  with  blood  of  the  i)lood- vessels  and  the  vas- 
cnlar  loops.  Extravasations  of  hlood  are  frecjuently  eneountered,  at  times 
in  the  interstitial  connective  tissue,  at  other  times  in  the  capsule,  and  at 
still  other  times,  finally,  within  the  uriuiferous  tubules.  The  involvement 
of  the  Malpighian  bodies,  the  interstitial  connective  tissue,  and  the  epithe- 
lium of  the  uriniferous  tubules,  in  tlie  inflammatory  process,  is  susceptible 
of  wide  variations.  Often  the  cavity  of  the  capsule  is  filled  with  an  albu- 
miDous  fluid,  which  has  in  part  displaced  the  loops  of  blood-vessels  from 
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the  inner  surface  of  the  capsule.  At  times  concentric  thickenings  of  the 
capsule,  resembling  the  layers  of  an  onion,  are  appreciable,  greatly  dimin- 
ishing the  cavity  of  the  capsule,  and  at  the  same  time  compressing  the  vas- 
cular convolution.  Cell-multiplication  has,  however,  taken  place  also 
between  the  individual  vascular  loops.  The  nuclei  of  these  loops  are  them- 
selves increased  in  number,  here  and  there  in  a  state  of  fatty  degeneration, 
and  in  places  the  vessels  are  occluded  by  thrombi..  Under  such  circum- 
stances the  condition  is  designated  glomerulonephrifiSy  and  these  alterations 
are  observed  with  particular  frequency  in  connection  with  scarlet  fever.  More 
or  less  marked  fatty  degeneration  has  taken  place  in  the  epithelial  cells  of  the 
convoluted  uriniferous  tubules.  If  the  epithelial  cells  exhibit  a  marked  ten- 
dency to  desquamation,  the  condition  has  been  described  as  cLcule  desqua- 
mative nephritis.  Frequently  numerous  uriniferous  tubules  are  filled  with 
tube-casts.  Other  tubules  contain  numerous  round  cells.  Such  a  condi- 
tion has  also  been  described  as  acute  catarrhal  nephritis.  The  xnterHitial 
connective  tissue  of  the  kidneys  contains  collections  of  round  cells,  which  at 
times  may  be  so  large  as  to  be  visible  to  the  unaided  eye  as  small  nodules. 
This  condition  has  been  designated  also  acute  lymphomatous  nephritis.  In 
the  different  varieties  of  acute  diffuse  nephritis  at  times  one  kind,  and  at 
other  times  other  kinds  of  alterations  preponderate.  The  question  has 
been  much  disputed  which  of  these  alterations  has  been  the  earliest.  In 
our  oj)inion  this  is  variable. 

Symptoms  and  Diag^nosis. — Acute  diffuse  nephritis,  like 
most  diseases  of  the  kidney,  is  susceptible  of  recognition  only 
from  the  alterations  in  the  urine.  Above  all,  the  urine  is  con- 
spicuous from  its  bloody  appearance  and  the  hemorrhagic  sedi- 
ment. At  times  the  urine  is  lif^ht  red  in  color,  resembling  meat- 
water,  but  frequently  it  is  reddish  brown  or  brownish  black  from 
tlie  presence  of  methemoglobin  in  considerable  amount.  On 
microseo|)ic  examination  of  the  urinary  sediment  red  blood-cor- 
puscles are  generally  found,  presenting  an  unaltered  appearance, 
or  fre^piently  a  biconvex  or  a  spherical  shape.  At  times  ameboid 
movement  and  constrictions  are  observable.  Often  the  red  cells 
have  yielded  up  their  eoloring-matter,  so  that  they  appear  as 
colorless  discs  of  double  contour — so-called  blood-shadows.  Fre- 
quently aeeunuilations  and  collections  of  the  smallest  granules  and 
floceuli  of  blood  <'olorino:-niatter  are  observed.  Cvlindric  struc- 
tures  also  are  not  uneommonly  present,  apparently  consisting  of 
coherent  hemoo-lobin.  The  urinarv  sediment  often  reveals  the 
presence  of  blood  by  its  brownish  color.  The  amount  of  sediment 
is  often  quite  eonsiilerable,  so  that  it  forms  a  dense  cloudy  precipi- 
tate. In  addition  to  the  red  blood -corpuscles  and  hemoglobin, 
there  occur  in  the  sediment  also  round  cells,  epithelial  cells  from 
the  uriniferous  tubules,  an<l  tube-casts.  The  last  are  at  times 
hyaline,  at  times  trranular,  and  are  not  rarely  covered  with  round 
cells,  epithelial  cells  from  the  uriniferous  tubules,  and  red  blood- 
corpuscles  (Fi<r.  o<)). 

Although  the  })resence  of  blood  in  the  urine — hematuria — is  a 
common  symptom  of  acute  nephritis,  it  is  not  unexceptional,  and 
cases  occur  in  which  the  urine  is  free  from  blood.  Under  such 
conditions  tlie  detection  of  albumin  in  the  urine — albmninniia — 
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and  of  tube-casts,  round  cells,  and  epithelium  from  the  uriniferous 
tubules  in  the  urinary  sediment  is  of  special  importance.  The 
amount  of  albumin  in  the  urine  may  be  so  considerable  that  on 
boiling  and  addition  of  nitric  acid  the  urine  solidifies  into  a  firm 
coagulum.  The  average  amount  of  albumin  is  about  0.5  per  cent. 
In  addition  the  physical  properties  of  the  urine  should  be  given 
consideration  in  cases  of  acute  nephritis,  as  the  amount  of  urine  is 
diminished  (below  1500  c.c),  its  color  deepened,  and  its  specific 
gravity  increased  (about  1020).  Naturally,  hematuria  cannot 
always  be  referred  to  acute  nephritis.  Renal  hematuria  is  dis- 
tinguished from  admixture  of  blood  fix>m  the  urinary  passages  from 
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Fio.  56.— Urinary  sediment  from  a  oas<'  of  acute  nephritis  following  fibrinous  pneu- 
monia in  a  man,  42  yeani  old  ;  containing  l>loo<l -casts,  rod  blo(»d-corpusclcs,  round  cells, 
and  epithelial  cells  from  the  uriniferous  tubules  and  lower  urinary  passages;  magnilied 
275  times  (personal  observation). 

the  fact  that  the  urine  never  contains  clots  of  blood,  but  is  inti- 
mately and  uniformly  admixed  with  blood.  Renal  hematuria 
occurs  further  in  connection  with  embolism  of  the  renal  artery, 
although  this  develops  generally  in  at^sooiation  with  valvular 
lesions  of  the  heart,  and  the  disorder  .sets  in  suddenly  with  pain 
referred  to  the  kidney.  In  cases  of  hypostasis  of  the .  kidney  the 
urine  contains  little  if  any  blood,  little  all)innin,  and  few  tube- 
casts,  and,  besides,  the  patients  generally  present  elironic  disease 
•  of  the  heart  or  the  respiratory  organs.  In  eases  of  renal  hemor- 
rhage from  carcinoma  and  tuberculosis  of  the  kidney  the  anicuint  of 
albumin  present  in  the  urine  is  small,  as  is  also  the  nunil)er  of 
tube-casts,  both  at  times  even  being  wanting.  Traumatic  hemor- 
rhage from  tlie  kidneys  presup()oses  an  anteeedent  injury. 
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Local  aUerationg  in  the  kidneys  are  oflea  wanting  io  cases  of 
acute  nephritis.  Some  patients,  however,  complain  of  a  sense  of 
pressure,  of  tension,  and  of  pain  in  the  region  of  tiie  kidneys  and 
in  tlie  sacral  region.  Bimanual  jmlpation  of  the  kidneys  often 
fails  to  induce  the  slightest  unpleasant  effect.  A  frequent  symp- 
tom of  acute  diffuse  nephritis  is  cutaneous  edema.  This  often 
involves  the  fiice  earliest,  or  even  alone,  the  eyelids  particularly  - 
becoming  swollen,  and  giving  rise  to  remarkable  narrowing  of 
the  palpebral  fissure.  At  times  marked  edema  of  the  entire  skin 
is  the  curliest  sign  of  which  the  patient  has  taken  notice.  -  This 
may  reach  so  considerable  a  degree  that  the  skin  appears  distended 
to  the  point  of  rupture.  Often  nceumulation  of  fluid  takes  place 
til  tlte  serous  cm^ities,  and  hydrothorax  and  ascites  particularly  are 
not  uncommon  complications.  It  is  noteworthy  that  the  patient 
generally  exhibits  marked  pallor,  and  examination  of  the  blood  dis- 
closes that  within  a  short  time  diminution  in  the  number  of  red 
corpuscles  and  in  the  ])crcciitage  of  hemoglobin  takes  place.  The 
pressure  In  tlie  aortic  system  undergoes  rapid  change,  anil  the 
blood -press  lire  incn>ases.  As  a  result  the  aortic-diastolic  sound 
becomes  ac-ccntuiiled,  often  with  a  tyni))iinitic-ringing  character, 
and  the  radial  pulse  becomes  t*'nse.  In  explanation  of  this  mani- 
fcslntiou  irritiitiou  of  the  myocardium  by  metabolic  products  re- 
tiiiucd  in  tlie  blood  must  be  assume<l.  After  a  time  hypeHrophy 
<■/  f/w  Irfl  n;itrU-k  dcvcIoiK. 

Tlic  ini-renHeil  arterial  blood -preKsu re  appears  with  especial  diNtioctness 
in liulne-trariuin  (spliyginograms).  While  the  rettux  elevation  becomea  less, 
the  first  devntiori  due  to  plajitirity  becomes  coneiderablj  increased.  Ailer 
ci>m]i1ptc  recovery  lius  taken  place  these  manifcatattoiis  are  neutralized 

{Figs.  T)?  and  SS).' 

The  bodily  temperattire  may  remain  imclianged,  although  as  a 
rule  it  is  elcvatcit.      At  times  the  temperature  reaches  39"  C 


(102.2°  F.)  anil  iibove,  and  if  at  the  same  time  there  should  be 
abdominal  distiiiticm.  diarrhea,  and  enlargement  of  the  spleen, 
confusion  with  typhiml  fever  is  [xissible  ;  but,  naturally,  the  Widal 
bliHKl-seruui  reai-tion  will  always  be  wanting  in  cases  of  acute 
nephritis.  The  |)atieuts  enniplain  frci|Ucntly  of  drawing  pains  in 
the  muscles  and  the  joints.     Sleep  often  is  disturbed ;  while  the 
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appetite  is  lost,  thirst  is  increased.  Not  rarely  there  are  dlfflcnlty 
in  the  evacuation  of  urine,  frequent  vesical  tenesmus,  and  pain  in 
the  act  of  micturition. 

The  duration  of  acute  nephrtlin  is  susceptible  of  great  variation. 
In  cases  of  infectious  disease — as,  fur  instance,  Hbrinous  poeu- 
monia — acute  nephritis  is  not  rarely  observed,  disappearing  within 


Fia.  58.— Pal«e- 


ouc  or  two  days;  and  it  is  a  remnrkahle  fact  that  such  speedy 
recovery  may  take  pla<'<(  spontaneously  although  tin;  primary  dis- 
order continues  uiichangeil  or  in  perlia])s  even  progressive.  In 
other  instances  acute  nephritis  nisiy  persist  for  from  four  to  eight 
weeks.  Cases  also  w'cur  in  which  the  diseasi'  iicrsists  for  more 
than  eight  months,  so  tliat  tlie  conilitiou  can  swireely  be  diisignated 
acuie  nephritis.  Heeovn-i/  gom-mWy  lakes  pla<!C  in  such  a  Avay  that 
the  hematuria  becomes  less  pninouriec^l  and  disappean;  entirely  for 
a  time;  the  albuminuria  also  sh>w]y  subsides,  and  likewise  tube- 
easts  and  urinary  sediment  diminisli,  and  finally  the  urine  is  free 
from  all  foreign  elements.  Often  increased  elimination  of  urine — 
polyuria — occurs  with  the  ousel  of  recovery,  and  the  urine  may 
nave  a  low  specific  gravity  (down  to  1(I0">),  Not  at  all  rarely  it 
happens  that  esaecrliatioiis  and  remissions  in  the  disease  alter- 
nate with  each  other  repeatedly. 

The  dangers  of  acute  ncjihrifis  consist  esneeiallv  in  siiffoeation 
as  a  result  of  eilema  of  the  glottis  or  of  the  lungs,  or  of  exeos-sive 
effusions  into  the  serous  cavities,  in  inflanunation  of  the  skin  and 
septicemia,  in  uremia,  and  in  transliinnati<in  into  diffuse  chronic 
nephritis.  Infiammafiou  of  the  nl.-i'n  may  ociir  in  (vmsecini-ncc  of 
marked  cutaneous  edema.  The  skin  l)ee(.Tu<;s  reddened  and  rup- 
tures at  numerous  points,  so  that  edematous  fluid  e.seaiies  ;  at  times 
erysipelas  or  gangrene  of  the  skin  dcvelujis,  tind,  in  consequence, 
al»orption  of  the  exciting  agents  of  inflioiiniation,  geneml  septico- 
pyemia, which  may  terminate  liilally. 

Uremia  frequently  nvcids  itsilf  earliest  by  headache  and 
vomiting,  until  other  uremic  manifestations,  ]mrtioidarly  nremic 
convulsions,  set  in.  The  smaller  the  amount  of  urine  eliminated, 
the  greater  is  the  danger  of  uremia.  Ex|)('rirne<'  has  shown  that 
the  causes  of  acute  nephritis  also  exert  an  inHiience  upon  the 
occurrence  of  uremia.     Uremia  is  unlortunatelv  eonnntju  in  con- 
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ihx'tton  with  scarlatinal  nephritis,  while  it  scarcely  ever  attends 
diphtbenc  nephritis. 

The  htin^^tonnation  of  acute  into  acute  chronic  nephritis  is  a 
mrv  iKvurrenoe.  Under  such  circumstances  the  symptoms  of 
:wutc  ohn.>nio  parenchymatous  nephritis  usually  develop  at  first, 
with  dituiuis^htxl  sei*retion  of  dark  urine  of  increased  specific 
gravity,  i.vutaininsj  a  large  amount  of  albumin  and  fattily  degen- 
orattil  elomouts  in  the  urinary  sediment  (fatty  granules  upon 
lulK^f.'aj^s,  tatty  granular  cells,  fattily  degenerated  epithelial 
tvllsX  togt'ther  with  marked  cutjineous  edema.  Gradually  the 
symptoms  of  stvondari/  contracting  kidney  may  be  superadded, 
rhvn  tho  t^loiua  dis;ippears,  the  urine  becomes  excessively  abun- 
vlaui  i^ubove  "2000  c.c),  with  a  low  specific  gravity,  a  small 
uniouuc  of  albumin,  and  a  scanty  urinary  deposit.  Frequently 
dvaih  Insults  from  uremia. 

Prognosis* — Acute  nephritis  is  always  a  scridus  disease.    No 

ivnKH.ly  with  evt»n  an  approximately  reliable  action  is  known,  and, 

iK'siih's,  uri'iuia  may  sot  in  at  any  moment  and  bring  grave  dangers. 

The  |K>ssibility  of  tninsformation  into  chronic  nephritis  is   but 

xiuall,  >i»  that  the  pn»gnosis  is  not  materially  made  worst*  thereby. 

Treatment. — No  me<licament  capable  of  exerting  a  curative 

iuiluouvv  u(H»n  aouto  nephritis  is  as  yet  known.     Astringents  (also 

l\iK>\\ii  :i>  ^ivptios  or  hemostatics)  are  without  effect  upon  either 

[\w  hvMiiaiuria  v»r  tlio  albuminuria,  and  also  fuchsin,  brombenzol, 

iiul  -.ir^'iiilutii  laotato,  which  have  been  recommended  to  diminish 

UK-  vlumiLiiiori  ot'albuntin,  are  without  any  effect.    Recovery  from 

uiiu-    iu'|»int[is   v-au    thrn^fore    be    brought  about   only  through 

4»pu'f»iiau    di<»ti»tic  measures.     The  patient  should  remain  con- 

•uauilx  III  IkkI  :»-i  lv»n»r  as  hematuria  and  albuminuria  are  demon- 

•^ii.i^ii,  !\n   iM  ovjiiablo  temperature  is  always  essential  for  patients 

...iliMiMi;   'i>»jn  liiM'aso  of  the  kidneys,  as  also  is  bodily  rest,  for 

u.uauiiui    4Jtvl   .ilbuiuinuria   may  be  aggravated  as  a  result  of 

nvaiiuvsi.l\    ;ruini;;:  out    of  bed    and  walking  around.     A  tepid 

tvam    u    K  '^..iuiHX-Muw^  of  28°  R.  (35°  C— 95°  F.),  morning  and 

\v..;!»^,    -.  '.i-Nx  lul.      The  patient  should  remain  in  the  bath  for 

\ii\yA    !u:;uiu  •*,  .utd    is  then   dried  with  a  warm  towel,  puts  on 

I  Ns  ii.ii    .^Ku.  i!ul  !\'iurus  to  bed,  which  likewise  has  been  pre- 

N  .s.  1\  \>.i:r.ivxi  In  hot-water  bottles.    Sudden  cooling  of  the  ho<ly 

.  /\^  :n  .   a.r.  iv^xliv  ittjurious  for  persons  suffering  from  disease  of 

u    'v.'UxN         1^^'  l»ath-n)()ni  should  therefore  be  so  si tuat^nl  that 

1   \u*\   |Kiss  through  eohl  apartments  to  enter  the 
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V    **ulK  AlcC    '^    thi'    best    for    the    patient,   as   milk    is   both 

.,los. ,    i.ul   v.i^ily   iligt\sted,  acts  as  a  diuretic,  and   does   not 

.  ..     '.K    v.n!Uvnn.     Well-boiled  milk  should  be  preferred,  as 

v..^.     Ksuo  iiid  less  readily  undergoes  fermentation  in  the 

v\uKtK  and  from  one  and  a  half  to  two  quarts 


.««h . 
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should  be  given  daily,  care  being  taken  that  the  milk  be  swallowed 
slowly  in  small  amounts  at  short  intervals.  Should  the  patient 
exhibit  a  distaste  for  milk,  it  may  be  mixed  with  weak  tea  or 
coffee  or  with  beef-broth.  All  irritating  articles  of  food  should 
be  avoided,  as,  for  instance,  strong  coffee,  strong  tea,  strong  alco- 
holics, sharp  condiments,  vinegar,  etc.  Some  meat,  particularly 
white  meat,  may  be  permitted,  and  is  without  influence  upon  the 
excretion  of  proteids.  Mashed  iM)tatoes  and  rice-pap,  oatmeal- 
gruel  with  milk,  and  stewed  fruit  may  be  allowed.  If  symp- 
toms of  uremia  appear,  they  should  be  treated  according  to  the 
directions  given  on  page  400. 

In  the  presence  of  marked  cutaneous  edema  incisions  or  punc- 
tures should  be  made  into  the  skin,  if  diaphoretic  measures  (injec- 
tions of  pilocarpin,  hot-air  bath,  hot  bath)  have  not  secured  the 
desired  result.  If  the  edematous  skin  becomes  inflamed,  cata- 
plasms containing  mercuric  chlorid  (1.0 :  1000)  or  aluminum  acetate 
(1.0  :  100)  should  be  applied. 

CHRONIC  PARENCHYMATOUS  NEPHRITIS. 

Anatomic  Alterations. — Chronic  parenchymatous  nephritis 
is  designated  also  large  white  kidney  on  account  of  the  appearance 
of  the  diseased  organ.  The  kidney  is  considenibly  enlarged,  and 
its  capsule  is  tense  and  is  readily  stripped  from  the  surface  of 
the  organ.  The  surface  of  the  kidney  is  smooth,  and  presents  a 
light  butter-yellow  color.  Upon  section  of  the  kidney  the  renal 
cortex  also  presents  a  butter-yellow  color,  while  the  medullary 
structure  is  characterized  by  a  red  color.  If  the  cut  surface  be 
scraped  with  the  blade  of  a  knife,  a  fatty  deposit  is  made. 

Microscopic  eramination  of  the  kidney  discloses  particularly  marked  fatty 
degeneration  of  the  epithelial  cells  of  the  convoluted  uriniferous  tubules, 
which  are  largely  converted  into  fatty  granular  cells.  Fatty  degenerative 
processes  occur  also  in  the  vascular  loops  of  the  Malpighian  bodies,  although 
in  lesser  degree.  That  the  conditions  present  are  inflammatory  and  not 
merely  degenerative  processes  will  be  recognized  from  the  fact  that  collec- 
tions of  round  cells  are  present  here  and  there  in  the  interstitial  connective 
tissue.     The  uriniferous  tubules  are  often  filled  with  tube-casU. 

Htiology. — Little  of  a  definite  nature  is  known  with  regard 
to  the  causes  of  chronic  parencliyniatoiis  nephritis.  The  condi- 
tion is  usually  an  independent  di.scuHc^  as  ciises  in  which  the  affec- 
tion has  developed  from  an  antecedent  acute  nephritis  are  ex- 
tremely uncommon.  Infectious  and  toxic  influences  are  the  j)rin- 
cipal  causative  factors.  Thus,  the  disease  has  been  observed  in 
the  sequence  of  malarial  fever,  pulmonarn  tubercuhm.s,  syphilis, 
chronic  suppuration,  lead-poisoning,  excessive  indulf/enee  in  alcohol. 
The  patients  are  usually  adults. 

Symptoms,  Diagnosis,  and  Prognosis.— Of  all  of  the 

symptoms  the  alterations  in   the   lurine   are  the  most  important. 
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The  urine  is  increased  in  amount,  although  on  long-continued 
observation  this  may  be  found  almost  normal  for  days.  The 
urine  is  dark  reddish-yellow  or  yellowish-red  in  color,  with  an 
increased  specific  gravity  (above  1020).  The  amount  of  albumin 
in  the  urine  is  often  quite  considerable  (up  to  5  per  cent,  and 
more).  Generally  the  urinary  sediment  is  abundant,  and  on 
microscopic  examination  it  is  found  to  be  made  up  of  tube-casts, 
round  cells,  and  epithelial  cells  from  the  uriniferous  tubules.  Of 
particular  importance  is  the  presence  of  numerous  fattily  degen- 
erated cells,  fatty  granular  cells,  as  well  as  fat-drops  upon  tul)e- 
casts.  The  patients  are  conspicuous  on  account  of  pallor  of  the 
skin,  and  accordin^^ly  the  blood  is  deficient  in  red  corpuscles  and 
hemoglobin.  Marked  cutaneous  edema  is  present,  and  the  face 
in  consequence  appears  put!y  and  distorted.  Also,  the  serous 
membranes  are  fn^ipiently  filled  with  transudates.  The  disease 
generally  b(»gins  insidiously,  and  oflen  progressive  pallor  and 
cutaneous  edema  are  the  earliest  conspicuous  manifestations. 
Elevation  of  t(»mperature  does  not  occur  except  in  the  presence 
of  eonij)lieati()ns.  Increase  in  arterial  blood-pressure  takes  place, 
altlu)u<rli  it  is  l)v  no  means  so  constant  as  in  association  with 
acute  nephritis  and  contracted  kidney.  Most  patients  complain 
of  loss  of  appetite  and   irregularity  in  the  action  of  the  bowels. 

The  o()firf<r  of  the  (liscdsc  is  generally  chronic,  and  at  times 
exteuds  over  several  vears.  Oecasioiiallv  aenfe  exacerbations 
occur,  in  which  the  urine  contains  blood  and  entirely  resembles 
that  observed  in  acute  nephritis.  These  exacerbations  may  in 
souK^  eases  occur  with  such  fivquency  and  persist  for  so  long  a 
time  that  the  condition  has  been  spoken  of  as  chronic  hemorrhage 
vrjihritis.  Becorcri/  is  almost  imjwssible.  Surgeons  have  re- 
ported isolated  instances  in  which  recovery  took  place  afler  the 
removal  of  .suppurating  parts.  In  some  cases  death  ensues  from 
pmgressive  r.r/uno^fion.  In  others  it  results  from  excessive  edema, 
which  may  give  rise  to  (i,^phi/A'i<i,  cnntiac  paralysis^  edema  of  the 
iiiim.^  or  iff  iJic  afnttls.  It  niav  also  be  induced  bv  inflammation 
and  gimgreiie  of  the  skin,  with  consecutive  septicopyemia  second- 
ary to  niark(Ml  edema  of  the  skin. 

At  times  ehrouie  pareuehymatous  nephritis  passes  into  second- 
(try  cn)\1r(u:ftd  hid  my  in  eouse<|Uenee  of  hyper}>lasia  of  the  inter- 
stitial eonneetive  tissue.  I  nder  such  circumstances  the  amount 
of  urinr  beeonies  iuen^a^t^l.  and  may  even  exceed  the  daily 
amount  pas^d  in  lu  alth.  The  eoK>r  of  the  urine  becomes  light 
yt»llo\v,  the  spt^eitie  irravity  fulls  below  101.5,  and  the  amount 
of  albumin  in  the  urine  diminishes  imtil  onlv  traces  can  be  de- 
teetiHl.  Till'  amount  of  urinary  sediment  also  becomes  small, 
and  the  i'attily  dei^^enerated  cells  bivoinc  less  and  less  numerous. 
The  eutaneous  edema  dis;ipjvars.  while  hyjx^rtrophy  of  the  lefl 
ventricle  pivgivssively  ilevrlops,  with  a  hard,  wiry  pulse.     The 
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patients  not  rarely  die  in  consequence  of  uremia,  which  is  quite 
unusual  in  association  with  pure  chronic  parenchymatous  ne- 
phritis. 

Treatment. — The  treatment  for  chronic  parenchymatous  ne- 
phritis is  the  same  as  that  for  acute  nephritis  (pp.  408  and  409). 
Nothing  can  be  accomplished  witli  drugs.  The  greatest  import- 
ance should  be  attached  to  the  mode  of  life.  Causal  treatment  is 
indicated  in  cases  of  syphilis  or  lead-poisoning,  and  will  then  con- 
sist in  the  administration  of  potassium  iodid  (5.0  :  200 — 75  grains  : 
6^  fluidounces;  15  c.c. — I  tablespoonfnl — thrice  daily).  Su|>- 
puration  should  be  controlled  as  speedily  as  possible,  and  if  by 
no  other  means  by  removal  of  diseased  parts. 

CHRONIC  INTERSTITIAL  NEPHRITIS. 

Anatomic  Alterations. — Chronic  interstitial  nephritis  is 
so  designated  from  its  chronic  course,  and  is  attended  particularly 
with  inflammatory  hyperplasia  of  the  interstitial  connective  tissue. 
As  a  rule,  but  by  no  means  invariably,  the  hyj)erplastic  connec- 
tive tissue  undergoes  contraction  after  a  time,  as  a  result  of  which 
the  kidneys  are  reduced  in  size.  From  this  fact  is  derived  the 
name  contracted  kiffnei/.  As  the  surface  of  the  kidney  is  generally 
uneven  and  no<lular,  the  condition  is  spoken  of  also  as  (franular 
atrfyphy  of  the  kidncyH,  Severed  varieties  of  contracted  kidney  must 
be  distinguished  accordingly  as  the  process  is  j)riinary  or  second- 
ary, and,  if  primary,  whether  juvenile  or  senile  {arteriosclerotic). 

Some  clinicians  make  a  distinction  further  between  embolic  contracted 
kidney  and  hypostatic  contracted  kidney.  In  embolic  contracted  kidney  con- 
nective-tiasue  hyperplasia  occurs  in  the  sequence  of  embolism  of  the  renal 
artery.  Should  several  emboli  be  present  in  the  kidney,  the  orjran  acquires 
a  multinodular,  irregular  surface  and  an  atrophic  apfjearance.  The  condi- 
tion is  almost  always  observed  in  association  with  valvular. disease  of  the 
heart.  It  has  already  been  pointed  out  that  connective-tissue  hyperplasia 
and  contraction  may  occur  in  connection  with  hypostasis  of  the  kidney. 
These  two  varieties  are  to  be  distinguished  from  card'mc  ronfrttcfed  kidney, 
because  in  this  condition  the  kidney  is  involved  only  secondarily  in  the  se- 
quence of  disease  of  the  heart,  and  the  ati'oction  does  not  represent  an  inde- 
pendent disea.se  of  the  kidney. 

Primary  or  genuine  jtivemle  coniraeted  kidney  occurs  in  indi- 
viduals less  than  fortv  vears  old.  The  cai)snle  of  the  kidnev  is 
often  so  firmly  adherent  to  the  surface  of  tin*  organ  that  it  can  be 
removed  only  with  some  laeeration  of  the  kidnev.  The  kidnevs 
are  conspicuous  for  their  sniallness,  iit  times  being  reduced  as 
much  as  one-third  in  size  and  weight.  The  surface  of  the  ki<lney 
is  multinodular,  and  the  indivi<lual  prominenees  may  be  of  approx- 
imately the  same  size.  These  consist  of  relativelv  henlthv  renal 
tissue,  while  the  depressions  between  them  result  from  contracted 
connective  tissue.  Here  and  tlh're  cystic  cavities  of  varying  size, 
filled  with  water,  at  times  with   colloid   fluid,  are  ])resent.     The 
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surface  of  the  kidney  is  grayish  red  in  color.  On  section  it  will 
be  found  that  the  kidney  cuts  with  peculiar  resistance  and  almost 
like  leather.  The  cut  section,  like  the  surface,  is  grayish  red  in 
color.  The  cortical  tissue  is  diminished  in  amount,  being  in  places 
contracted  to  a  band  one  millimeter  thick.  The  medullary  sub- 
stance, together  with  the  calices  of  the  kidney,  is  also  diminished. 
The  pelvis  of  the  kidney  appears  rather  dilated. 

On  microscopic  examination  the  changes  in  the  interstitial  connective  tissue 
are  especially  conspicuous.  There  will  be  found  here  foci  of  round-cell 
accumulation,  which  form  preferably  in  the  neighborhood  of  the  Malpigh- 
ian  bodies,  and  the  interstitial  connective  tissue  besides  appears  increased, 
so  that  the  uriniferous  tubules  are  separated  from  one  anotner  by  intervals 
of  unusual  size.  The  Malpighian  bodies  also  participate  in  the  connective- 
tissue  hyperplasia,  and  their  capsules  are  transformed  into  thick,  striated, 
and  cellular  membranes.  With  progressive  increase  of  connective  tissue 
the  capsular  cavity  becomes  reduced,  and  finally  complete  connective-tissue 
obliteration  of  the  capsule  takes  place.  The  uriniferous  tubules  do  not  re- 
main uninvolved  in  the  processes  described.  Often  they  are  constricted  off 
by  connective-tissue  hyperplasia,  at  times  in  garland-like  arrangement  in 
several  divisions.  Should  fluid  collect  in  the  constricted  portions,  cystic 
cavities  form  that  are  appreciable  microscopically.  For  this  purpose  it  is 
naturally  necessary  that  they  shall  have  attained  considerable  dilatation. 
Only  in  recent  years  has  attention  been  called  to  changes  in  the  blood-vessels, 
which  indicate  that  juvenile  contracted  kidney  is  in  all  probability  of  vas- 
cular origin.  These  consist  in  thickening  of  the  intima  of  small  arteries, 
which  in  places  has  led  to  closure  of  the  lumen  of  the  vessel — chronic  oblit- 
erating  endarteritis.  In  addition,  thickening  of  the  muscular  layer  and  depo- 
sition of  hyaline  masses  take  place. 

Senile  or  arteriosclerotic  contracted  kidney  results  from  arterio- 
sclerosis of  the  renal  artery  and  its  branches,  and  is  therefore 
of  vascular  origin.  It  generally  develops  in  advanced  life, 
because  arteriosclerosis  is  a  disease  of  that  period.  Also,  in 
cases  of  arteriosclerotic*  contnicted  kidney  the  capsule  of  the 
organ  is  often  adherent  to  the  surface  of  the  kidney.  The  sur- 
face of  the  kidney  appears  uneven  and  nodular,  and  often 
exhibits  cystic  cavities.  The  color  of  the  kidney  is  rather  gray 
than  red.  On  section  of  the  kidney  its  tough  consistency  is 
less  marked  than  in  the  juvenile  contracted  kidney.  The  cortex 
in  places  is  greatly  diminished.  Microscopic  examination  dis- 
closes particularly  that  the  interstitial  connective-tissue  hyper- 
plasia is  not  uniform,  but  is  focal  in  distribution,  and  that  calcifi- 
cation is  often  present  in  the  partially  destroyed  Malpighian 
bodies. 

Secondary/  eonfracfcd  kidneif  develops  from  chronic  parenchyma- 
tous nej)hritis  as  a  result  of  a  gradual  washing  out  with  the  urine 
of  the  fattily  degenerated  epithelial  cells  from  the  convoluted 
uriniferous  tu!)ul(*s,  so  that  the  tubules  undergo  partial  collapse, 
while  interstitial  eonncetive-tissue  hyperplasia  preponderates. 
Mierosco])ieally  the  secondary  contracted  kidney  is  characterized 
by   the  preservation  of  a  yellowish  or  yellowish-gray  color,  t*** 
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yellow  areas  corresponding  to  fattily  degenerated  epithelial  cells 
in  the  convoluted  uriniferous  tubules,  and  the  gray  areas  to  the 
hyperplastic  interstitial  connective  tissue.  At  times  the  kidney 
acquires  a  yellowish,  mottled  appearance,  so  that  it  has  been  de- 
scribed as  a  spotted  or  mottled  contracted  kidney.  Further,  the  sec- 
ondary contracted  kidney  may  be  unchanged  in  size  and  posseas  a 
smooth  surface,  so  that  the  interstitial  connective-tissue  hyper- 
plasia will  be  disclosed  only  on  microscopic  examination. 

Htiology. — Chronic  interstitial  nephritis  results  in  conse- 
quence of  infectious,  toxic,  or  involutional  influences.  The  infec- 
tious varieties  of  contracted  kidney  include  those  that  develop  in  the 
train  of  infectious  diseases,  such  as  malaria  and  syphilis.  Urocys- 
titis  and  gonorrhea  also  at  times  cause  contracted  kidney.  Toxic 
contracted  kidney  develops  in  consequence  of  the  action  of  lead  as 
the  so-called  plumbic  contracted  kidney.  Disorders  of  metabolism, 
and  particularly  gout,  may  also  be  mentioned  as  causes.  Arterio- 
sclerotic contracted  kidney  is  a  result  of  involutional  processes  that 
attend  advanced  age,  but  nothing  further  is  known  with  regard  to 
the  actual  processes  concerned.  In  cases  of  secondary  contracted 
kidney  the  causes  of  the  ant(?cedent  chronic  parenchymatous  neph- 
ritis must  be  taken  into  consideration,  and  these,  as  has  been  men- 
tione<l,  are  usually  of  infectious  or  toxic  nature.  Contracted  kid- 
ney occurs  with  exceptional  rarity  in  children,  and  it  is  then  usu- 
ally a  secondary  condition.  Further,  it  is  at  times  impossible  to 
elicit  a  cause  for  the  disease.  Sometimes  the  disorder  is  hereditary, 
possibly  because  a  morbid  condition  of  weakness  of  the  walls  of 
the  blood-vessels  is  inherited.  Exposure  to  cold  and  to  wet,  and 
indulgence  in  alcohol,  create  a  liability  to  the  disease,  and  were  con- 
sidered by  earlier  clinicians  as  tlie  actual  causes. 

Symptoms  and  Diagnosis. — Contracted  kidney  usually 
develops  insidiously,  ami  is  unattended  with  cutaneous  edema. 
It  is  therefore  not  uncommon  for  the  disease  to  l)e  discovered 
quite  accidentally  on  examination  of  the  urine.  Naturally  there 
are  certain  suspicious  symptoms  that  should  always  stimulate  an 
experienced  and  cautious  clinician  to  subject  the  urine  to  ean^ful 
examination.  Among  these  may  be  mentioned  palpitation  of  the 
heart,  persistent  headache,  im])airnient  of  vision,  repeated  epis- 
taxis,  persistent  hoarseness,  frequent  vomitinci^,  obstinate  eczema, 
and  itching  of  the  skin.  The  majority  of  thrse  symptoms  are  of 
uremic  nature.  Also,  the  sudden  occurrence  of  eclamptic  convul- 
sions or  of  cerebral  hemorrhage  is  often  dependent  upon  chronic 
interstitial  nephritis. 

The  urine  is  increased  in  amount,  and  inst(»ad  of  from  1500  to 

2000  c.c.  the  daily  amount  may  reach  from  .'^000  to  ()000  c.c.  and 

even  more.     Often  the  patients  are  aroused  from  sleep  by  the  fre- 

.quent  desire  to  evacuate  the  bladder.     The  urine  is  pale  yellow 

in  ooht^  and  oflen  exhibits  a  distinct  teudeiiey  toward  a  greenish 
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tint.  Frequently  the  urine  is  slightly  turbid,  and,  after  shaking,  the 
froth  is  retained  upon  its  surface  for  a  long  time,  a  property  that 
is  often  possessed  by  urine  containing  abnormal  ingredients  (albu- 
min, sugar,  biliary  coloring-matter).  The  specific  gravity  of  the 
urine  is  diminished  (below  1015),  at  times  as  low  as  1002.  The 
reaction  of  the  urine  is  feebly  acid.  Only  a  slight  sediment  is 
precipitated  from  the  urine,  and  not  rarely  none  at  all,  and  this 
upon  microscopic  examination  is  found  to  contain  hyaline  and 
granular  tube-ciusts  of  varying  width.  The  amount  of  albumin 
present  is  always  small,  but  albumin  may  also  be  absent  for  days 
and  weeks.  Under  such  conditions  it  is  possible  to  confound  tne 
.disease  with  simple  polsnuia — diabetes  insipidus — for  in  this  disor- 
der also  the  amount  of  urine  is  increased  and  the  specific  gravity 
is  diminished ;  but  polyuria  is  unattended  with  the  alterations  in  the 
heart  and  the  pulse,  and  usually  also  with  the  retinal  changes  that 
attend  contracted  kidney.  Confusion  with  glycosuria— diabetes 
mellitus — is  scarcely  possible,  because  in  this  condition  the  specific 
gravity  of  the  urine,  which  is  increased  in  amount,  is  abnormally 
high.  At  times  irritative  states  of  the  urinary  passages,  as,  for  in- 
stance, catarrh  of  the  urinary  bladder,  gonorrhea,  tuberculoeiSy  cause 
increased  secretion  of  urine,  with  a  reduction  in  specific  gravity,  but 
the  urinary  sediment  will  not  contain  tube-casts,  if  albamin  be 
present  its  amount  will  correspond  with  the  admixture  of  pus  or 
of  blood  with  the  urine,  and  changes  in  the  circulatory  apparatus 
and  in  the  retina  do  not  occur. 

The  alterations  in  the  circulatory  apparatus  take  a  conspicuous 
part  in  the  clinical  picture  of  contracted  kidney.  Hypertrophy  of  the 
left  ventricle  develops  with  great  constancy  in  conjunction  with  a 
generally  sliccht  dilatation.  The  hypertrophy  of  the  heart-muscle 
gives  rise  to  a  heaving  and  resistant  apex-beat,  and  an  accentu- 
ated, frequently  tympanitic  and  ringing  diastolic  (second)  aortic 
sound.  Dilatation  of  the  left  ventricle  gives  rise  to  increased 
extent  of  the  apex-beat,  and  to  its  displacement  outside  the  left 
mamniillary  line  an<l  below  the  left  fifth  intercostal  space. 
Further,  after  a  time  dilatation  and  hypertrophy  of  the  right 
ventricle  frequently  also  develop. 

The  ronnrclion  hefireen  ronfrarfed  kidney  and  hypertrophy  of  the  myocar- 
dlum  of  the  h'ft  side  of  thr  heart  has  not  yet  been  definitely  established. 
The  conditions  found  in  acute  nephritis  indicate  that  also  here  irritative 
influences  due  to  toxic  substances  retained  in  the  blood  must  be  thought  of. 
Endarteritic  alterations  siniihir  to  those  that  occur  in  the  contracted  kidney 
itself  have,  h(»wevor,  also  been  observed  in  the  blood-vessels,  and  it  is  con- 
ceivable that  the  hypertrophy  of  the  heart-muscle  is  attributable  to  these. 
The  earlier  view  that  the  Iiypertrophy  of  the  heart-muscle  is  a  result  of 
destruction  of  numerous  blood-vessels  in  the  diseased  kidneys  has  properly 
been  abandoned,  for  hypertrophy  of  the  heart  does  not  develop  even  aft&r 
amputation  of  both  lower  extremities,  although  a  far  more  extensive  yascu- 
lar  area  is  removed,  and  the  blood-pressure  in  the  aortic  system  is  in  con- 
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The  hypertrophy  of  the  left  side  of  the  heart  is  appreciable 
to  the  patient  as  distresaing  palpitation,  wtiicli  usually  occurs 
particularly  after  mental  and  physical  excitement,  and  after  the 
ingestion  of  stimulating  fluids  (codec,  tea,  alcohol).  Reference 
has  already  been  ina<le  to  tins  complaint  as  one  of  the  suspicious 
symptoms  of  contracted  kidney.  The  hypertrophy  of  the  muscle 
of  the  left  side  of  the  heart  is  manifested  further  iu  unusual  hard- 
ness of  the  radial  ptilse,  in  correspondence  with  the  increased 
blood-pressure  in  the  aortic  system.  The  pulse  often  feels  like  an 
iron  wire,  whence  it  has  been  designat«l  also  the  wiry  pufae.  A 
trained  hand  can  frequently  detect  the  presence  of  contracted 
kidney  from  feeling  the  radial  pulse. 

In  the  paUe-traein^  or  iphyrimngram  the  abnorniul  increase  in  blood- 
pressure  in  exhibited  m  the  small  size  of  the  reflux  elcvntion,  and  the  un- 
'usually  marked  cliaracter  of  the  first  ela.it  icity-elevation  (Fip;.  S!').  Further, 
the  blood -pressure  in  the  radial  arterv  has  been  measured  by  means  of  the 
ipbfgmo manometer  of  v.  Basch,  and  it  ba-s  been  found  to  be  as  high  aa  244 
mm.  of  mercury  instead  of  16'i. 


Retinal  changes  occur,  according  to  my  experience,  in  one-fifth 
of  all  the  cases.  Particularly  i-haractiristic  are  yellowish  spots 
around  tlie  macula  Intea,  which  result  from  sclerosis  of  the  axis- 
cylinders  in  the  retina,  and  larfri-r  i<iM>ts  in  the  neigh  bo  HhkhI  of 
tne  optic  papilla,  which  dcpen<i  principally  upin  latty  degenera- 
tion of  the  granular  layers,  Thrse  altemtiims  coustiiute  the  con- 
dition of  albuminurie  rel'niHix.  In  adililiun,  there  are  fnMjUently 
also  swelling  of  the  optic  jKipilla  anil  ntiiinl  henmrrJingis,  venous 
hyperemia,  and  tortuosity  of  the  veins,  The  iriiMle  of  origin  of 
these  nutritive  disturbances  in  the  ntina  is  unktiown.  Visual 
acuity  may  be  preserved  in  spite  of  the  ntiiial  changes,  but  fre- 
quently complaint  is  made  of  ohscunition  ami  impairment  of 
vision. 

Persons  with  cxintracted  kidneys  often  present  unusual  pallor, 
which  is  dependent  upon  iltmtnution  in  the  number  of  red  blooil- 
oorpuscles  and  in  the  percentage  of  liemoglobin.  Hapid  emacia- 
tion generally  takes  place,  and  the  patients  tire  readily.  The  skin 
UBlUUly  feeis  extremely  dry,  and  exhibits  a  tendency  to  desipiania- 
tkm.  Obstinate  eczema  also  is  frequently  jiresent.  T!ie  hodil; 
I   exhibits  no   noteworlliy  alteration.      Although   the 
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appetite  is  impaired,  the  sense  of  thirst  is  increased^  obviously  in 
consequence  of  the  increased  elimination  of  urine,  and  often  the 
patient  complains  of  dryness  of  the  mouth  and  of  stickiness  of  the 
tongue. 

The  eou7'8e  of  contracted  kidney  is  chronic,  and  not  rarely  extends 
over  several  years.  Most  patients  die  ofnremiay  which  may  set  in 
suddenly  and  may  terminate  fatally  within  a  short  time,  or  in 
other  instances  be  repeated  from  time  to  time.  Occasionally 
cerebral  hemorrhage — encephalorrhagia — occurs  in  the  first  place, 
because  in  eases  of  contracted  kidney  the  blood-vessels  of  the  brain 
likewise  often  undergo  degeneration,  and  also  because  hyper- 
trophy of  the  nuiscle  of  the  left  side  of  the  heart,  and  the  resulting 
increase  in  the  blood-pressure  in  the  arteries,  increase  the  liability 
to  rupture  of  blood-vessels.  At  times  symptoms  of  weakness  of 
the  heart'VixLHclc  aj)pear.  Gallop-rhythm  becomes  audible  over  the 
heart,  hypostatic  edema  develops,  and  finally  cardiac  paralysis  and 
asphyxia.  Now  and  again  acute  exac^rbatiofis  in  the  inflammatory 
process  in  the  kidneys  occur,  and  the  urine  contains  blood  and 
resembles  that  of  acute  nephritis.  There  is  also  a  great  tendency 
to  injlamimitorii  processes  in  carious  organs,  and  death  not  rarely 
results,  particularly  fnnn  pneumonia. 

Frog:nosis. — Contracteil  kidney  is  an  incurable  disease,  and 
the  prognosis  is  aceonlingly  grave.  Albuminuric  retinitis  is  an 
unfavorable  symptom,  for  death  usually  follows  within  two  years. 

Treatment. — The  treatment  is  the  same  as  that  for  acute 
nej>hritis.  Well-to-<lo  {latients  may  be  recommended  a  sojourn 
in  Southern  el i mates  in  onlor  to  escjijK*  the  dangers  of  fluctuating 
and  cold  weather.  Partioularlv  a  residence  on  the  borders  of  the 
African  desert  (I lohnuuO  ot\en  has  a  remarkably  favorable  influ- 
ence upon  the  albuminuria. 

PURULENT  NEPHRmS. 

Btiology. — Purulent  intlanunation  of  the  kidney  probably 
(K*curs  only  as  a  n^sult  of  the  entrance  of  pyogenic  micro- 
organisms into  the  kiihu  \ .  Chomie  irritation  and  suppuration  in 
the  kidnev  soanvlv  iH\'ur  in  human  Ihmusis.  In  addition  to  the 
Strcj)tococcus  ])voixone<  ;uul  the  SiaphyKx*occus  pyogenes  aureus 
and  albus,  the  l>:iotoriuiu  ivli  [wnioularly  has  been  shown  to 
br  ('a|)ahlc  of  exoiiiuir  suppuration,  and  this  organism  appears 
to  play  t lie  ])rincij>:il  pan  in  the  eiioK^'  of  suppuration  of  the 
kidneys.  PncumouiaiXHvi  and  typhoid-l>aoilli  have  also  been 
found  in  isolated  in.<taiuv>,  Ixioteria  can  gain  entrance  into  the 
kidneys  in  any  of  tlinv  \\~ny> :  namely,  through  the  urinary 
fHfssitgcs^  the  6/ox^-r* >.<->.  or  the  fympftatic^  Infrc^hn  q^  the 
k'ldin'i/s  hji  way  of  tht  «.'*rjvrrji  t5nr.^^?»X!*  is  pn>hablv  the  most 
eoniinon,    and    just    under   >uoh   \>HKlitions   the    Bacterium   coli 
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appears  to  be  the  exciting  agent  with  particular  frequency. 
Gonorrhea  and  stricture  of  the  urethra,  cystitis,  and  pyelitis  are 
not  rarely  attended  with  purulent  nephritis.  The  disorder  occurs 
with  especial  frequency  in  association  with  renal  and  vesical  cal- 
culi. Urinary  stasis  of  whatever  origin  greatly  favors  infection 
of  the  kidneys.  Not  rarely  this  develops  in  the  sequence  of  sur- 
gical operations  upon  the  bladder  or  the  urethra — as,  for  instance, 
after  the  introduction  of  sounds  or  catheters — and  the  condition 
has  been  designated  8wrgical  kidney.  Naturally  the  danger  of 
infection  is  particularly  great  if  most  scrupulous  disinfection  of  the 
instruments  employed  is  not  practised. 

Infection  of  the  kidneys  by  way  of  the  arteries  occurs  in  con- 
nection with  suppuration  of  the  kidneys  of  embolic  origin.  Tlic 
suppuration  associated  with  idcerative  endocarditis  is  best  known, 
but  similar  processes  are  probably  operative  when  purulent  ne- 
phritis develops  in  the  sequence  of  other  infectious  diseases.  The 
lymphatics  will  constitute  the  medium  of  infection  particularly 
when  inflammatory  processes  in  the  neighborhood  (paranephritis) 
have  extended  to  the  kidney.  Infectious  agents  may  be  intro- 
duced into  the  kidney  directly  through  wounds  inflicted  by  in- 
stnmients  (dagger,  knife,  gun),  but  it  should  be  borne  in  mind 
that  suppuration  of  the  kidney  may  occur  also  in  consequence  of 
closed  injuries,  as,  for  instance,  a  fall,  a  blow,  or  a  contusion  of 
the  loin,  and  even  after  violent  concussion  of  the  body.  At 
times  it  is  imi)ossible  to  elicit  a  cause  for  suppuration  of  the 
kidney — cryptogenetic  purxdent  nephritis.  Some  patients  then 
attribute  the  condition  to  cold,  but  on  careful  inquiry  they  are 
usually  able  to  give  no  definite  information  with  regard  to  this 
factor.  In  any  event,  refrigeratory  {rheumatic)  suppuration  of 
the  kidney  can  be  aceepted  only  in  the  sense  that  the  exposure  to 
cold  alone  did  not  excite  the  suppuration,  but  merely  favored 
infection  of  the  kidneys  through  alterations  in  the  circulation  and 
the  resulting  diminished  powers  of  resistance  of  the  tissues.  Sup- 
purative nephritis  is  an  uncommon  disease,  which  usually  occurs 
after  the  fiueenth  year  of  life,  and  is  more  common  in  men  than 
in  women. 

Anatomic  Alterations. — In  advanced  eases  of  purulent 
nephritis  little  or  none  of  the  tissue  of  the  kidney  will  be  left, 
80  that  the  capsule  of  the  organ,  which  fre(jueiitly  is  thickened, 
consists  of  a  sac  filled  with  pus.  Under  such  circumstances  the 
condition  may  be  designated  also  pyttncjikrosii^^  or,  if  the  pelvis 
of  the  kidney  has  activ(*ly  j)artieipated  in  the  inflammatory  \)Yo- 
ee&Sy  suppurative  pyelonephritis.  In  less  advanced  eases  the  kidney 
contains  one  or  more  small  foci  of  suppuration,  which  here  and 
there  exhibit  a  tendency  to  coalesce.  The  suppuration  g<'nenilly 
begins  in  the  form  of  small,  senrecly  vi.<il)le  subniiliary  and  mili- 
ary'abscesses,  the  coalescence  of  which   gives  rise  to  lar«^er  and 
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larger  accumulations  of  pus.  Tn  the  presence  of  embolic  abscesses 
of  the  kidney  the  infective  embolus  can  be  found  at  the  center  of 
the  lesion.  The  cellular  elements  in  the  immediate  vicinity  of  the 
embolus  exhibit  necrosis,  and  the  peripheral  boundaries  of  this 
necrotic  area  are  surrounded  by  collections  of  round  cells.  Also, 
the  uriniibrous  tubules  are  filled  with  bacteria,  and  not  rarely 
form  within  the  papillae  of  the  kidney  straight  grayish-white 
lines  converging  toward  the  aj^ex  of  the  papillsB.  Purulent 
nephritis  is  at  times  bilateral,  for  both  embolic  processes  and 
inflammatory  processes  arising  by  extension  from  the  bladder 
are  quite  well  capable  of  involving  both  kidneys  in  the  morbid 
process. 

Symptoms  and  Diagnosis. — In  the  diagnosis  of  punilent 
nephritis  three  groups  of  symptoms  particularly  are  important, 
namely,  those  of  general  septicopyemia,  local  alterations  in  the 
kidneys,  and  changes  in  the  urine.  The  disease,  like  all  other 
supj)urative  processes,  is  attended  with  fever,  which  at  times  is 
interrupted  by  chills.  The  fever  frequently  exhibits  a  remitting 
tyj)e.  There  is  a  marked  tendency  to  frequent,  profuse,  and  debili- 
tating sweats.  The  patients  generally  soon  become  pallid,  lose 
appetite,  complain  of  increased  thirst,  and  not  rarely  suflTer  from 
diarrhea.  The  hctil  (ilteratiouH  in  the  hidneys  consist,  in  the  first 
place,  in  renal  pain,  which  may  occur  spontaneously  or  be  induced 
by  pressure  in  tlie  loin.  Frequently  the  diseased  organ  can  be 
felt  on  bimanual  palpation,  and  it  will  be  found  to  be  enlarged. 
At  times  fluctuation  is  appreciable. 

As  always  in  palpating  the  abdominaf  organs,  the  patient  should  lie  with 
the  head  dependent  and  the  lower  extremities  flexed  at  the  hips  and  the 
knees,  in  order  to  relax  the  abdominal  walls.  The  examination  should  be 
made  only  with  warm  hands,  in  order  to  avoid  the  rigidity  of  the  abdom- 
inal muscles  induced  bv  cold.  If  necessary,  the  hands  should  be  immersed 
in  warm  water.  The  patient  should  be  engaged  in  conversation  during  the 
examination,  in  order  to  divert  his  attention  therefrom.  It  may  also  be 
serviceable  to  have  the  patient  lie  upon  the  healthy  side. 

Naturally,  foci  of  suppunition  in  the  kidney  must  have  attained 
a  certain  size  l)ef()re  they  can  give  rise  to  appreciable  enlargement 
of  the  orgjin,  and  tluTefore  such  increase  will  not  be  present  when 
the  collections  of  ])us  arc*  small.  The  associated  pyelitis  usually 
present  may  take  a  considerable  share  in  causing  enlargement  of 
the  kidney.  It  may  also  happen  that  the  kidney  is  at  times  larger 
and  at  other  times  smaller,  accordingly  as  the  pus  has  free  exit 
into  the  bladdtT  or  undergoes  stagnation. 

In  the  presence  of  ])urnlent  nephritis  the  urine  contains  pus — 
pyuria — as  soon  as  the  purulent  accumulation  has  ruptured  into 
the  urinary  ]>assages.  Under  such  conditions  the  presence,  of 
albumin  can  be  demonstrated  in  the  urine,  to  an  amount  oorre^ 
sponding  with  the  amount  of  pus.     Larger  amounts  of  alb" 
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and  tube-casts  will  be  present  in  the  urine  only  when  a  diffuse 
inflammation  of  the  kidney  has  been  superadded  to  the  purulent 
nephritis.  Blood  is  not  rarely  present  in  the  urine  if  blood-vessels 
are  perforated  in  the  process  of  destruction  of  the  kidney.     The 

f)resence  of  desquamated  renal  tissue — renal  sequestra — is  particu- 
arly  significant ;  but  this  occurrence  is  uncommon.  The  sequestra 
may  at  times  attain  the  size  of  a  pigeon's  egg,  and  on  microscopic 
examination  exhibit  the  structure  of  renal  tissue.  Often  the 
amount  of  urine  is  increased  in  consequence  of  reflex  irritation 
of  the  renal  nerves.  Under  such  circumstances  the  urine  is  light 
yellow  in  color  and  of  a  low  sjxjcific  gravity.  The  urine  often 
undergoes  alkaline  fermentation.  Not  rarely  the  patients  complain 
of  vesiciil  tenesmus  and  of  pain  in  the  evacuation  of  urine. 

The  diagnosis  of  suppurafioyi  of  the  kidney  may  be  extremely 
difficult,  because  in  the  presence  of  small  encapsulated  foci  of  pus 
in  the  kidney  local  alterations  in  the  kidnov  and  in  the  urine  may 
be  absent.  Should  pyuria  be  present,  the  possibility  of  tubercu- 
losis of  the  urinary  organs  should  be  considered,  although  this 
would  be  attended  with  the  presence  of  tubercle-bacilli  in  the 
urine.  Purulent  nephritis  is  distinguished  from  suppuration  in  the 
urinary  passages  by  means  of  the  local  alterations  in  the  kidney. 
The  course  of  suppuration  of  the  kidney  may  be  acute,  subacute, 
or  chronic,  and  in  the  last-named  event  it  may  extend  over  many 
months.  Among  the  complications  renal  colic  should  first  be  men- 
tioned. This  results  in  consequence  of  temporary  obstruction  of 
the  ureter  by  plugs  of  pus  or  exfoliated  renal  tissue,  with  the 
development  oi  acute  urinary  stasis  in  the  affected  ureter  and 
pelvis  of  the  kidney.  The  patients  then  usually  complain  of 
sudden,  severe  pain  in  one  loin,  are  at  times  seized  with  a  chill 
and  vomiting,  and  the  bodily  temperature  rises  to  a  higher  level. 
The  urine  becomes  diminished  in  amount  and  often  quite  clear, 
because  it  is  secreted  by  the  free  healthy  kidney.  In  consequence 
of  acute  urinary  stasis  in  the  pelvis  of  the  kidney — acxde  hydro- 
nephrosis— the  diseased  organ  either  becomes  palj)al)le,  or,  if  it  has 
previously  been  palpable,  it  becomes  inen^ased  in  size.  As  soon 
as  the  obstruction  to  the  flow  of  urine  is  removed  the  pain  ceases, 
the  temperature  declines,  and  often  remarkably  large  amounts  of 
urine  are  evacuated,  the  fluid  being  now  again  purulent  and  turbid. 
Should  the  obstruction  not  be  removal )le,  there  will  be  danger  of 
uremia  and  urinary  septicemia. 

Among  the  less  common  occurrences  are  paralysis  of  the  lower  extrem- 
ities— urinary  paraptegia — which  has  been  attributed  to  neuritis  resulting  by 
extension  from  the  kidnev. 

The  situation  becomes  extremely  grave  when  the  accumulation 

of  pus  ruptures  not  into  the   urinary  passages,   but  into  th(*   sur- 

wling  tissues.     Rupture  into  the  abdominal  carify  usually  causes 

td  peritonitis  ;  rupture  into  the  pararenal  cellular  tissue 
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gives  rise  to  paranephritis.  Rupture  may  take  place  also  into  the 
stomach,  the  intestine,  the  pleural  cavity,  or,  after  the  previous 
formation  of  pleuritic  adhesions,  into  the  bronchial  tubes.  At 
times  the  pus  ruptures  externally,  and  an  external  renal  fistula  is 
formed.  Under  such  conditions  extensive  burrowing  of  the  pus 
is  possible.  Long-continued  suppuration  of  the  kidney  at  times 
gives  rise  to  amyloid  disease  and  its  dangers.  At  times  death  re- 
sults in  consequence  of  progressive  exhaustion  or  of  urinary  sepH- 
ceniiay  the  latter  resulting  from  absorption  of  bacteria  from  the 
decomposed  urine  into  tlie  blood. 

Prognosis. — The  prognosis  of  purulent  nephritis  has  become 
more  favorable  within  recent  years  from  an  appreciation  of  the 
fact  that  the  disease  is  a  surgical  disorder  which  cannot  be  influ- 
enced by  internal  remedies.  Nevertheless  the  disease  is  still  a 
serious  one. 

Treatment. — The  single  possible  means  by  which  an  accumu- 
lation of  pus  in  the  kidney  can  be  removed  consists  in  nepltrotomy 
or  nephrectomy.  Nephrotomy  will  suffice  when  the  diseased  organ 
still  contains  considerable  healthy  tissue.  Otherwise  nephrectomy 
should  be  performed,  and  the  diseased  kidney  removed  from  the 
body. 

EMBOLIC  INFARCTION  OF  THE  KIDNEY* 

Ktiology. — Embolic  infarction  of  the  kidney  occurs  princi— 
pally  in  connection  with  disease  of  the  aortic  or  mitral  vaJve,  in 
consequence  of  the  detachment  of  small  thrombotic  vegetations 
that  gain  entrance  with  the  blood-current  into  the  renal  artery^  or* 
more  commonly  into  small  branches  thereof,  and  there  becom^^ 
impacted.     Only  rarely  is  the  condition  dependent  upon  detached^ 
echinococcus-vcsicles,  or  fragments  of  tumors  of  the  myocardium^ 
upon  detached  thrombi  from  arteriosclerotic  areas  in  the  aorta  or^ 
from  aortic  aneurysms,  or  upon  thrombi   from   the   pulmonarjr" 
veins. 

Anatomic  Alterations. — Emboli  gain  entrance  most  com— 
monly  into  the  blood-current  through  the  left  renal  artery,  be<!ause 
this  arises  from  the  abdominal  aorta  at  less  nearly  a  right  angle 
than  the  ri^ht  renal  artery.     Only  rarely  does  an  embolus  remain 
lodged  in  the  tnnik  of  the  renal  artery.     When  it  does,  necrosis 
occurs  in  almost  the  entire  portion  of  the  kidney  cut  off  from  its 
blood-supply.      As   a   rule,  emboli   are   swept  into  the  smaller 
branches  of  the  renal  artery,  where  they  give  rise  to  the  formation 
of  wedge-shaped  renal  infarcts.     These  reach  the  surface  of  the 
kidney  with  a  broad  base,  while  their  apices  are  directed  toward 
the  medullary  aspe(;t.  The  wedge-shaped  area  cut  off  from  its  blood- 
supply  undoriroes  spcnnly  coagulation-necrosis,  and  acquire  a  yel- 
lowish-gniy  color.     Its  boundaries  appear  blood-stuned  ficom  tiw 
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presence  of  emigrated  red  blood-coq)uscles.  Subsequently  fatty 
defeneration  ana  absorption  of  the  area  may  take  place,  so  that 
only  a  small,  superficial,  depressed  cicatrix  remains  upon  the  sur- 
face of  the  kidney.  If  the  kidney  is  the  seat  of  multiple  emboli, 
it  may  acquire  a  multinodular  appearance  suggestive  of  contracted 
kidney,  and  the  condition  has  been  designated  arteriosclerotic  con- 
trdcted  kidney.  At  times  calcification  takes  place  in  renal  infarcts. 
Not  rarely  both  kidneys  are  the  seat  of  emboli. 

S3anptom8  and  Diagnosis. — Embolism  of  the  kidney  may 
be  recognized  generally  from  the  sudden  occurrence  of  pain  in  the 
loin.  Pressure  in  the  same  situation  discloses  also  tenderness.  A 
chill,  followed  by  elevation  of  temperature  and  vomiting,  often  occurs 
in  consequence  of  reflex  irritation.  The  urine  becomes  bloody — 
hematuria — and  not  rarely  contains  also  tube-casts  and  rather  more 
albumin  than  corresponds  to  the  amount  of  blood.  In  addition 
the  demonstration  of  a  source  of  embolism,  thus  generally  a  valvu- 
lar lesion  of  the  heart,  will  be  important  in  the  diagnosis.  The 
symptoms  may  disappear  in  the  course  of  a  few  days,  although  re- 
currences are  possible  at  any  moment. 

Prognosis. — Embolic  infarction  of  the  kidney  is  not  a  serious 
disorder,  providing  the  embolus  does  not  contain  bacteria  nor  pos- 
sess infectious  properties,  so  that  suppuration  of  the  kidney  is  not 
to  be  feared. 

Treatment. — ^Rest  in  bed  and  a  milk-diet  should  be  prescribed, 
an  ice-bag  applied  to  the  affected  loin,  and  if  the  pain  be  intense 
a  subcutaneouB  ii^ection  of  morphin  may  be  given. 

AMYLOID  KIDNEY* 

Etiology. — The  causes  of  amyloid  kidney  are  the  same  as 
those  of  amyloid  disease  of  other  organs — chronic  wasting  dis- 
charges and  cachectic  conditions  of  all  kinds  ;  as  examples  may  be 
mentioned  suppuration  of  bones  and  joints,  chronic  diarrhea,  pul- 
monary tuberculosis,  syphilis,  malaria,  and  carcinoma.  Only 
rarely  does  amyloid  kidney  develop  w  ithout  appreciable  cause.  As 
the  same  causative  factors  are  also  capable  of  inducing  chronic 
parenchymatous  nephritis,  it  will  be  understood  that  both  diseases 
occur  together  with  great  frequency. 

Anatomic  Alterations. —  UncompHcataJ  ami/hid  kidney  is 
extremely  rare.  In  the  presence  of  diffuse  amyloid  degeneration 
the  kidneys  present  a  pale-yellow  or  whitish  appearance,  wheiuje 
the  designation  waxy  kidney.  Tlu;  kidneys  an^  increased  in  size. 
Their  capsule  is  readily  detached  from  the  surface  of  the  organ, 
and  the  latter  presents  a  smooth  app(*araiK?e.  The  consistency  of 
the  organ  is  increased.  The  renal  tissue  at  times  presents  an  ap- 
pearance as  if  frozen,  so  that  it  can  be  shaved  from  sections  of  the 
*dney.     Thin  sections  appear  translucent  in  transmitted    light. 
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If  a.  ST/Iatioa  of  io^lin  and  potassium  iodid  be  poured  upon  the  cut 
saritr:ft.  this  will  a^ume  a  mahogany-brown  tint.  In  the  majority 
of  fAi!e&  the  large  white  kidney  already  described  will  be  encoun- 
tered, and  the  presence  in  this  of  areas  of  amyloid  degeneration 
can  ^je  demoa-itrated  from  the  appearance  of  the  mahogany-brown 
color  on  addition  of  the  solution  of  iodin  and  potassium  iodid. 

fjn  mieroitropic  *'xamination  the  amyloid  tissue  is  characterized  by  its 
waxy  luster  and  it^  .-ifrolleo  and  structureless  appearance.  It  yields,  besides, 
the  amyloid  reaction:}  with  the  solution  of  iodm  and  potassium  iodid,  with 
the  ^>lution  of  io<lin  and  dilute  sulphuric  acid  and  methyl-violet  described 
on  pp.  343  and  344.  The  vascular  loops  in  the  Malpighian  bodies  are  attacked 
earlitfst ;  then  the  efferent  vessels  and  the  straight  vessels  are  involved ;  and 
finally  also  the  capillaries  between  the  uriniferous  tubules  and  in  the  medulla 
of  the  kidney,  the  ca[>sule8  of  the  Malpighian  bodies  themselves,  the  mem- 
brana  propria,  and  the  epithelial  cells  of  the  uriniferous  tubules. 

Generally  other  organs  also  are  the  scat  of  amyloid  degenera- 
tion, particularly  the  spleen,  the  cortex  of  the  adrenal  bodies,  the 
liver,  and  the  intestines. 

Symptoms  and  Diagnosis. — In  the  presence  of  uncompli- 
cated amyloid  kidney  the  amount  of  urine  is  normal  or  slightly 
increased.  The  urine  is  pale  yellow  in  color,  and  its  spec! tic 
gravity  is  diminished  (from  1010  to  1015).  The  urine  generally 
contiiiiis  eonsidenible  albumin  (up  to  20  grams — 300  grains — 
dailv)jalthouo:h  isolated  instances  are  on  record  in  which  albumin- 
uria was  absent  throuji^hout.  The  urinary  sediment  is  generally 
sliirlit,  and  at  times  contiiins  remarkablv  wide  cvlinders  of  waxv 
luster.  Some  tube-casts  may  also  yield  the  amyloid  reaction, 
although  this  is  not  distinctive  of  amyloid  disease  of  the  kidm^ys* 
as  it  may  occur  also  in  connection  with  diffuse  nephritis.  As  a 
rule,  there  is  marked  edema.  The  primary  disonter  itself  will 
cause  pallor  of  the  skin.  Death  usually  takes  place  in  conse<ju<*n«v 
of  progressive  exhaustion  or  of  excessive  etlema.  Should  amyloid 
disease  of  the  kiilneys  exist  in  association  with  chronic  parvnefay- 
matous  nepliritis,  the  symptoms  of  the  latter  will  l>e  the  mor^  •^■•o- 
spieuous.  and  there  is  no  iiitallible  symptom  by  which  the  amyloid 
depMu^nitlou  can  be  rivoirniztiHl  with  any  deirree  of  ctrrtalnty. 
Anivloid  kidney  will  be  present,  in  all  pn>bability,  if  inopraseil 
sire  and  i>Misi<tei\ey  of  the  sphvn  and  the  liver  indicate  amylvid 
d*oncnuion  ot'  tht<e  orcan^,  Shonld  the  intestine  be  involv-fd  In 
:\\\\\  \Ad  k\\<k\\<k\  vii.irrhia  al-^^  will  Iv  pn:'<<  nt. 

Pr\>jrni>sis.  —  li'.e  pr^ -jfTio^i^  of  amyloid  disease  of  the  fcilney 
i<  vr.Kcu v^raMv\  a<  !*'v'n\r\  apivar^  irnpvssible. 

Trciltnicnt.     I  •  '"  "^r  pl:u\\  rr>'  -^imo  dieteiie  rtgvIsfeiaBS 

v;v,^  M  Iv   i^rr^s".  x^:   ..-     "   vi't^'is*:'  i>:v:'.r:::s    pp.  4«>^  and  Pl^  . 

V*'*s  '.^  Nr,-.:c^  iTVJR  r-  :  lodia  ':\a\  -:  ly^"  -  r-.p'.  vr^l.  a^i.  t«.Mr  inr^C&act*: 

*^  >  ■  '.* »'   ■ 
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CARCINOMA  OF  THE  KIDNEY. 

Etiology. — Carcinoma  of  the  kidney  may  be  either  pnmary 
or  Hccondary.  Often  no  cause  is  ascertainable  for  primary  carci- 
noma  of  the  kidney,  Tlie  patients  often  attribute  the  condition  to 
traumatism.  Possibly  renal  calculi  also  may  give  rise  to  carcinoma 
of  the  kidnej'.  Experience  has  shown  that  men  are  attacked 
oftener  tlian  women.  Although  carcinoma  of  the  kidney  occurs 
with  particular  frequency  after  the  fiftieth  year  of  life,  it  consti- 
tutes an  exception  as  compared  with  carcinoma  in  other  organs 
from  the  fact  that  it  has  been  observed  in  numerous  instances  also 
in  children  within  the  first  five  vears  of  life.  I^econdary  card- 
noma  of  the  kidney  results  either  through  direct  extension  of  the 
new-growth  from  the  neighl)orhoo(l,  or  through  metastatic  dis- 
semination from  remotely  situated  organs.  Not  rarely  it  develops 
in  the  sequence  of  carcinoma  of  the  testicle,  even  if  the  diseased 
organ  was  removed  many  years  previously. 

Anatomic  Alterations. — Primary  carcinoma  of  the  kidney 
generally  develops  only  in  one  kidney,  whereas  secondary  car- 
cinoma frequently  appears  in  both  organs.  In  cases  of  secondary 
carcinoma  of  the  kidney  the  new-growths  generally  consist  in  cir- 
cumscribed no<lules,  whereas  in  eases  of  ])rimary  carcinoma  diffuse 
infiltration  of  the  kidney  takes  plac*e.  lender  these  conditions  the 
kidney  may  be  greatly  increased  in  si/e  and  weight,  although  it 
usually  n^tains  its  shape  in  consich'rable  degre(».  On  section  of  the 
kidney  the  new-growth  will  at  times  ])resent  a  dense  fibrous  appear- 
ance, with  a  deficiency  of  flui<l,  at  other  times  a  soft  and  medul- 
lary appearance,  and  at  times  be  traversed  by  cavities  containing 
colloid  material,  so  that  a  distinction  is  commonly  made  between 
fibrous  carcinomd  (scirrlni.s),  mahdlarif  carcinoma,  and  colloid  car- 
cinoma (alveolar  or  gclatinom^  carcinoma).  The  neoplastic  tissue  is 
generally  grayish  white  or  yellowish  white  in  color.  At  times 
it  contains  numerous  blood-vessels,  and  then  presents  a  reddish 
appearance.  Also,  blood-vessels  may  ruptun'  and  copious  extrava- 
sations of  blood  take  place  into  the  eareinonuitous  tissue,  and 
these,  after  having  existed  for  a  eonsidenible  time,  accjuire  a 
reddish-brown,  chocolate-like  apixaranee.  The  eareincmiatous 
cells  are  considered  as  otls|)ring  of  the  e])ithelial  cells  of  the 
uriniferous  tubules.  Extensive  ean'inomata  of  the  kidney  not 
rarely  cause  displacement  of  adjacent  organs  (liver,  stomach, 
spleen,  intestine). 

Symptoms  and  Diagnosis. — Careinonia  of  the  kidney  may 
remain  unrecognized  so  long  as  it  does  not  undergo  disintegration, 
and  thereby  give  rise  to  (dfr  rat  ions  in  flic  urine,  or  so  long  as  demon- 
strable enlargement  of  the  kidnnj  is  not  ]>resent.  Under  the  most 
favorable  circumstances  latent  careinonut  may  then  be  suspected  from 
progressive  emaciation  and  pallor,  although  doubt  may  remain  as^ 
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to  the  seat  of  the  disease.  Carcinoma  of  the  kidney  frequently 
gives  rise  to  hematuria,  resulting  from  perforation  of  blood-vessels 
in  the  process  of  disintegration  of  the  carcinomatous  tissue.  Hema- 
turia in  advanced  life,  occurring  without  demonstrable  cause,  should 
always  arouse  suspicion  of  carcinoma  of  the  kidney.  The  hemor- 
rhage may  be  abundant,  persist  for  a  long  time,  be  repeated  at 
short  intervals,  and  as  a  result  cause  alarming  anemia  and  serious 
loss  of  strength.  Examincvtion  of  the  unnairy  sediment  may  prove 
of  importance,  for,  although  it  is  true  that  carcinoma-cells  pre- 
sent in  themselves  nothing  peculiar,  it  will  nevertheless  always 
be  highly  suspicious  if  many  cells  are  present,  and  particularly 
cell-groups  with  multiple  nuclei.  The  bloody  urine  is  often  evacu- 
ated without  discomfort.  In  some  cases,  however,  attacks  of  renal 
colic  occur  which  result  from  temporary  obstruction  of  the  ureter 
by  blood-clots  of  considerable  size,  or  by  aggregations  of  cells. 
The  patients  often  complain  persistently  of  severe  pain  in  the  loin, 
which  is  particularly  prone  to  occur  at  night  and  disturb  sleep.  At 
times  the  patients  are  able  to  walk  only  with  the  body  bent  forward, 
at  the  same  time  avoiding  with  fear  all  possible  rotation  or  flexion 
of  the  vertebral  column.  Pressure  in  the  loin  is  generally  painful. 
If  the  kidney  has  become  increased  in  size  in  consequence  of  car- 
cinomatous proliferation,  it  at  times  gives  rise  to  a  considerable 
visible  enlargement  in  the  loin  and  of  the  abdomen.  In  diagnosis 
the  detection  on  palj)ation  of  a  tumor  in  the  loin,  which  is  usually 
ncKlular,  painful,  and  hard,  is  important,  although  carcinoma  of 
the  kidney  also  may  be  fluctuating.  If  the  carcinoma  is  of  small 
size,  it  may  at  times  be  possible  to  reach  it  with  the  fingers  by 
having  the  patient  lie  upon  the  healthy  side  of  the  body  and  make 
deep  insj)irations  while  bimanual  palpation  of  the  kidney  is  prac- 
tised. 

It  is  by  no  means  always  easy  to  determine  with  certainty  that  an  ab- 
dominal tumor  is  of  renal  origin.  It  should  be  noted,  in  the  first  place, 
that  the  tumor  in  question  is  situated  in  the  loin  or  has  arisen  therefrom. 
Besides,  renal  tumors  do  not  undergo  displacement  with  the  respiratory 
movements,  and  generally  retain  the  bean-shaned  form  of  the  kidney. 
They  are  separated  from  the  lower  border  of  the  liver  by  a  tympanitic  zone 
on  percussion,  because  the  transverse  colon  passes  between  the  two  organs 
Finally,  a  sausage-shaped  body  usually  passes  over  its  anterior  surface  from 
below  upward,  and  this  may  from  time  to  time  be  seen  to  be  the  seat  of 
peristaltic  niuvoment.  This  corresponds  with  the  ascending  or  descending 
colon  displaced  from  its  normal  situation.  It  becomes  especially  distinct 
on  insufflation  of  the  rectum  with  air,  and  on  percussion  it  then  yields  a 
tympanitic  nolo. 

Extensive  tumors  of  the  kidney  displace  the  liver,  the  dia- 
phra.o^m,  the  lungs,  and  the  heart  upward,  and  as  a  result  cause 
marked  dyspnea,  palpitation  of  the  heart,  and  a  sense  of  constric- 
tion. Pressiirc  u]>on  the  stomach  and  the  intestines  induces 
vomiting  and  irregularity  in  bowel-movement.     Patients  \ 
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cinoma  of  the  kidney  usually  undergo  rapid  emaciation  and 
become  exceedingly  pale.  Death  results,  as  a  rule,  within  a  year 
in  consequence  of  carcinomatous  viarasinw^.  At  times  complica- 
tions arise,  such  as  rupture  of  the  new-growth  into  the  abdominal 
cavity,  into  blood-vessels,  or  externally.  Rupture  into  the  ab- 
dominal cavity  is  generally  followed  by  rapicily  fatal  peritonitis, 
while  rupture  externally  gives  rise  to  an  external  renal  fistula, 
and  rupture  into  the  blood-vessels  to  hypostatic  edema.  PreMure 
upon  adjacent  nerves  may  give  rise  to  intercostal  neuralgia  or 
paralysis  of  one  lower  extremity.  The  tumor  may  also  penetrate 
the  vertebral  canal  through  the  intervertebral  foramina,  and  cause 
spinal  pressure-paralysis. 

Prognosis. — The  prognosis  of  carcinoma  of  the  kidney,  like 
that  of  carcinoma  in  other  organs,  is  unfavorable.  The  only  hope 
for  recovery  depends  upon  early  operation. 

Treatment. — Nothing  can  be  accomplished  in  the  treatment 
of  carcinoma  of  the  kidney  by  means  of  internal  remedies.  When 
the  diagnosis  has  been  established  no  time  should  be  lost  in  the 
performance  of  nephrectomy.  If  the  appropriate  time  for  opera- 
tion has  been  neglected,  or  if  the  patient  declines  operation,  all 
that  remains  is  symptomatically  to  administer  narcotics  for  the 
relief  of  severe  pain,  and  styptics  for  the  control  of  profuse  hem- 
orrhage. In  addition,  an  effort  should  be  made  to  sustain  the 
strength  by  means  of  a  nutritious  diet. 

In  addition  to  carcinoma,  sarcoma  and  adenoma  of  the  kidney  possess 
clinical  significance.  Both  of  these  are  indistinguishable  from  carcinoma 
during  life.  Sarcoma  of  the  kidney  is  frequently  of  secondary  origin  and 
bilateral.  Sarcoma  of  the  kidney  is  observed  also  in  children  in  the  first 
five  years  of  life.  At  times  sarcomata  contain  transversely  striated  muscu- 
lar fibers  (striocellular  myosarcoma).  Adenoma  of  the  kidney  not  rarely 
originates  from  displaced  elements  of  the  adrenal  gland. 


CYSTIC  KIDNEY. 

Anatomic  Alterations. — Cvstio  kidnov  consists  in  a  trans- 
formation  of  one  or  often  both  kidnevs  into  a  mnltilocular  struc- 
ture,  which  may  attain  considerable  ])ro])(>rti<)ns  and  greatly  dis- 
place adjacent  organs.  The  individual  (»avitios  frequently  contain 
fluid,  at  times  also  colloid  material  in  which,  remarkably,  no  urea, 
and  at  most  uric  acid,  can  be  demonstrated.  At  times  scarcely  a 
trace  of  renal  tissue  can  be  reco^j^nizcd.  The  walls  of  tlie  indi- 
vidual cavities  consist  of  connective  tissue.  Their  inner  surface 
is  lined  with  longitudinally  arrani^ed  endothelial  cells;  here  and 
there  collections  of  epithelial  cells  arc  j)rcscnt.  The  condition  is 
jHTobably  always  a  congenital  one,  and  it  is  often  associated  with 
oiher  malformations  (hareli|),  club-foot,  al)s<'nce  of  the  renal  pelvis 
1»r,  absence  of  the  duct  of  liotal). 
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Opinions  are  divided  as  to  the  mode  of  origin  of  congfniial  eysHe  kidney. 
According  to  the  view  of  some,  it  results  from  urinary  stoMs  during  feUd  lift^ 
which  may  occur  either  in  consequence  of  inflammatory  alterations  in  the 
papillse  of  the  kidney  and  obstruction  of  the  uriniferous  tubules,  or  from 
failure  in  the  establishment  of  proper  relations  between  the  glomeruli  and 
the  convoluted  uriniferous  tubules  and  the  deeper  uriniferous  tabules  in 
the  development  of  the  kidney.  Others  consider  the  condition  as  a  neo- 
plastic  ofie  (cijstadenoina).  Both  views  are  supported  by  certain  evidence: 
the  first,  for  instance,  by  the  fact  that  congenital  cystic  kidney  has  been 
observed  in  association  with  congenital  phimosis,  and  the  second  by  the 
fact  that  congenital  cystic  kidney  may  suddenly  increase  in  size  in  advanced 
life.    Possibly  both  modes  of  development  occur. 

etiology. — Nothing  is  known  with  regard  to  the  causes  of 
congenital  cystic  kidnev.  At  times  several  members  of  the  same 
family  are  victims  of  the  disease. 

Symptoms  and  Diagnosis. — At  times  cystic  kidneys  attain 
such  considerable  proportions  during  fetal  life  as  to  cause  obstruc- 
tion to  labory  and  delivery  can  be  effected  only  after  embrj'otomy. 
In  other  instances  the  children  are  born  alive,  but  present  so  large 
a  renal  tumor  that  death  soon  occurs  from  asphyxia  and  cardiac 
paralysis.  In  still  other  instances  no  symptoms  at  all  are  present 
for  years.  Then,  however,  the  kidney  becomes  greatly  enlarged, 
and  gives  rise  to  symptoms  and  dangers  in  consequence.  Such 
observations  natunilly  often  give  the  impression  that  the  disorder 
has  developed  after  birth.  In  the  diagnosis  the  demonstration 
of  a  tumor  of  the  kidney  is  imjx)rtant  in  the  first  place,  and  this 
has  been  discussed  on  p.  424.  The  tumor  itself  often  presents  a 
nodular  surface,  so  that  it  may  be  readily  mistaken  for  carcinoma 
of  the  kidnev.  In  contradistinction  from  abscess  and  echinococcus 
of  the  kidnev  and  hydronephrosis,  fluctuation  is,  as  a  rule,  not 
eHcitaI)le.  Should  ex])l()nitory  puncture  be  decided  upon,  it  is 
im|K)rtant  to  bear  in  mind  that  urea  will  not  be  found  in  the  flui<l. 
The  urine  is  frequently  unaltered,  although  hematuria  may  occur 
periodically.  Albuminuria  is  not  rarely  observed.  The  patients 
complain  principally  of  a  sense  of  tension  and  of  pain  in  the  loin 
and  in  the  abdominal  cavity.  Displacement  upward  of  the  liver, 
the  spleen,  tiie  diaphragm,  the  lungs,  and  the  heart  gives  rise  to 
dyspnea  and  palpitation  of  the  heart,  and  at  times  causes  death 
by  Huffordtion  or  pfd-a/i/sis  of  the  heart.  Some  patients  die  from 
uremia  in  consequence  of  suppression  of  urine.  Cystic  kidneys 
may  also  riq)tnre,  and  tiiereby  occasion  serious  dangers,  as,  for 
instance,  perforative  peritcmitis. 

Prognosis. — The  ])rotrnosis  of  cystic  kidney  is  unfavorable, 
because  the  cysts  have  a  tendency  to  undergo  enlargement,  and 
in  eonsecjuence  to  ))«»  attended  with  various  dangers. 

Treatment. — Tl»e  treatment  of  cystic  kidney  is  surgical,  and 
'consists  in  puncture  of  the  cysts  or  nephrectomy,  although  the  latter 

^'-t»i,»,i  (jijly  when  the  other  kidney  is  healthy  with 
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ECHiNCx:cx:cus  of  the  kidney* 

etiology. — With  regard  to  the  cause  of  eehinococcus  of  the 
kidney,  the  statements  made  upon  pp.  350  and  351  concerning 
eehinococcus  of  the  liver  are  applicable.  Human  beings  acquire 
echinococci  by  swallowing  the  ova  of  the  tapeworm  of  the  dog — 
Taenia  eehinococcus.  An  explanation  is  wanting  for  the  fact  that 
echinococcus-cysts  develop  at  times  in  one  and  at  other  times  in 
another  organ. 

Anatomic  Alterations. — Eehinococcus  of  the  kidney  is 
generally  unilateral,  and,  as  experience  has  shown,  it  is  most  com- 
monly situated  upon  the  left  side.  The  cyst  is  unilocular,  and  it 
may  at  times  be  larger  than  an  adult  head,  and,  in  additicm  to 
fluid,  contain  also  daughter-cysts  and  granddaughter-cysts.  Cho- 
lesterin-plates  and  crystals  of  uric  acid,  calcium  oxalate,  and 
aramonio-magnesium  phosi)hate  may  frequently  be  demonstrated 
in  the  fluid.  At  times  onlv  small  remnants  of  renal  tissue  are 
still  present.     The  healthy  kidney  often  appears  hypertrophied. 

S3^niptoms  and  Diagnosis.: — The  diagnosis  of  eehinococcus 
of  the  kidney  is  absolutely  certain  only  when  echinococcus-vesicles, 
echinococcns-scolices,  or  echlnococcus-hooklets  can  be  demonstrated 
in  the  urine.  This  will  be  possible  only  when  the  mother-cyst  has 
ruptured  and  evacuated  its  contents  into  the  pelvis  of  the  kidney. 
Under  such  conditions  symptoms  of  renal  colic  (sudden  pain, 
chill,  fever,  vomiting)  frequently  first  a])pear,  as  long  as  the  echi- 
nococcus-cyst  causes  obstruction  of  the  ureter.  Additional  uri- 
narv  disturbances  occur  when  the  echinoeoceus-cvst  obstructs  the 
urethra.  At  times  the  echinococeus-cyst  is  suddenly  expelled 
forcibly  for  a  considerable  distance  with  a  loud  sound,  and  is  suc- 
ceeded by  turbid,  milky  urine  resembling  sf>aj)suds.  p]x])ulsion 
of  echinococcus-vesicles  with  the  urine  may  b<*  rejxated  at  inter- 
vals of  varying  length,  and  for  a  pericxl  of  year^.  In  this  way 
natural  recovery  may  take  ]>laee.  Should  exjjulsion  of  eehino- 
coccus-cysts  with  the  urine  not  take  j>laee,  eehinoeoceiis  ol*  the 
kidney  can  be  recognized  only  when  a  tumor  of  the  kidney  has 
developed.  Should  this  be  wanting'-,  the  eyst  will  remain  con- 
cealed. The  tumor  of  the  kidney,  the  ew^-riitial  jK>ints  in  whose 
diagnosis  have  been  stated  on  j).  121,  \>  ^<nenilly  ncxlular  an<l 
yields  fluctuation,  though  not  eon^iaiitly.  1'he  diilereniiation 
from  cystic  kidney,  abscess  of  the  kidney,  and  hydronephrosis  is 
often  impossible.  ExjAordt'try  jtunrfurt  niay  yi<'ld  the  d<'sired 
information  from  the  disenverv  of  ee|iinoeoeeii>-wolires  <>r  eehirK>- 
coccus-hooklets  in  the  fluid.     At  tirii<  s  an  eehinoeoeens-iv.^t  of 

m 

the  kidney  undergoes  suppuration,  and  the  elinieal  j)ietnre  may 
then  even  more  eloselv  simulate  that  of  abscess  of  the  kidn<  v. 
Rupture  of  an  erli{n(tror('u><  of  tlif  h'uhu ij  into  adjacent  or;:ans 
(stomach,  intestine,  pleural  cavity,   lun^-,  and   bronchi),  or  into 
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tlie  abdominal  cavity,  or  exttrnally,  may  also  take  place  at  timea. 
W'lion  the  kidney  has  undergone  considerable  increase  in  size 
symptoins  of  pressnre  npon  adjacent  OTgana  will  appear — gastiic  and 
intestinal  di8tiirl)anccH,  dyspnea  to  tiie  ijoint  of  asphyxia,  palpita- 
tion of  the  heart,  and  cardiac  |mraly»is. 

Prognosis. — The  prognosis  of  cchinoooccus  of  the  kidney  is 
not  nnfavorable  if  the  disorder  is  looked  upon  as  a  surgical  one, 
and  too  much  time  is  not  consumed  \vith  internal  treatment. 

Treatment. — Echinococcus-cysts  cannot  be  destroyed  by  in- 
ternal remedies.  Injections  of  mercmic  chlorid  (1 :  1000)  into  the 
echinococcns-cyst  may  [Missibly  cause  death  and  contraction.  In 
the  presence  of  an  extensive  echinococcns-cyst  of  the  kidnev, 
nephrotom;  or  neplirectoiiiy  should  always  Iw  resorted  to,  accord- 
ingly as  considerable  healthy  renal  tissue  is  present  or  not. 


cith   great   frequency, 
'      '  I  kio- 
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lEtiology. — Movable  kidney  < 
jwrtienlarly  in  jwl/i'd  and  rmaciated  icomen.  Not  rarely  the 
ney  is  forcibly  displaced  from  its  uatural  situation  by  prei 
particularly  as  a  result  of  tight  lacing,  the  wearing  of  constricting 
waist-baniJs,  and  the  like.  In  men  \vho  from  vanity  wear  corsets  or 
tiglit  belts  movable  kidney  develops  in  tlie  same  way  as  in  women. 
At  times  movable  kidney  is  induced  by  heavy  liitmg  and  persiateiit 
expulsive  eSbrt,  because  the  diaphragm  as  a  result  tliereof  exerts 
pn-ssure  upon  the  kidney.  Wandering  kidney  is,  therefore,  com- 
mon in  persons  with  chronic  cough  and  constipation.  In  some 
cjises  the  condition  has  been  observed  to  develop  in  the  sequence 
of  a  Ikll  or  a  blow  ii|kon  or  an  injury  to  the  loin.  At  times  n'snder- 
ing  kidney  oeonrs  as  a  result  of  emaciation,  as,  for  instsnoe,  aHet 
protracted  It-brile  disease,  or  after  reduction-cures,  obviously  be- 
cause as  a  result  the  capsule  of  the  kidney  likewise  yields  np  some 
of  ita  fet  and  its  support  of  the  kidney  is  lost.  Occasionally 
wandering  kidney  appears  after  ili.>  paerperinm,  in  consequence  of 
roliucatton  of  the  abdominal  wall-'  and  iliminuiion  in  the  inti^i 
tbdoniiual  pressure.  Increased  weight  of  the  kidney  may  also  giv«^ 
riae  to  wandering  kidney,  as.  for  instance,  when  the  ori.'an  is  thft' 
wat  of  carvtinomu  or  tuberculosis.  At  times  the  kidney  is  ibrcibly^' 
displaced  fmni  its  situation,  as.  for  instance,  by  tnraon  of  tlie  liver, 
the  Bpleen,  the  pancreas,  or  in  ooasequence  of  kypboseelioiis  of  the 
vrrtvtinil  (^\itiinin.  In  some  cases  nervwu  jnlaeBcw  apfe»r  to  be 
'  Worativo.  Thit<,  movable  kiilney  is  not  at  all  uncaf&moB  in  oases 
'  "  iaI**^  (lorsnlis.  The  fn-quent  aiisociation  of  waoderiv  Iddnef 
^l  diih'nfK-s  of  the  female  generative  apparatus  is  likewise  oftr- 
lUrivJ  b>  the  nervous  influence  of  the  btt«r  u^mhi  the  kiilnet 
wrc  is  probably,  also,  a  con^rvitttl  pmlit/toniion  to  waodprn 
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kidney.  The  affection  is  rare  in  childhood,  although  isolated 
instances  of  congenital  movable  kidney  are  on  record. 

S3anptomSy  Diagnosis,  and  Anatomic  Alterations. — 

Many  persons  possess  a  movable  kidney  without  suspecting  the 
fact.  The  conaition  may  be  found  accidentally  on  careful  exam- 
ination of  the  kidneys.  It  can  be  detected  with  especial  ease  if, 
with  the  abdominal  walls  relaxed,  biraanual  palpation  of  the  kid- 
neys  is  practised  and  deep  inspirations  are  encouraged.  Most  com- 
monly the  right  kidney  is  movable,  and  this  is  due  to  the  fact  that 
it  is  subjected  to  a  certain  degree  of  pressure  by  the  superimposed 
liver.  The  left  kidney  is  much  less  commonly  affected,  and  least 
commonly  both  kidneys  are  movable.  The  mobility  of  the  kidney 
may  attain  varying  degrees  of  intensity.  In  the  mildest  cases  the 
lower  extremity  of  the  kidney  can  just  be  felt  on  deep  inspiration, 
and  some  clinicians  even  believe  that  this  is  a  natural  and  not  a 
morbid  manifestation.  In  advanced  ciises  the  entire  kidney  can 
be  felt,  and  be  moved  up  and  down  in  its  fatty  capsule.  In  the 
aggravated  cases  the  kidney  is  wholly  displaced  from  its  normal 
situation,  and  may  be  found  in  the  abdominal  cavity,  sometimes 
in  the  iliac  fossa  and  even  in  the  true  pelvis.  Some  clinicians 
designate  only  cases  of  the  last  kind  as  wandering  kidney  or  mi" 
graiing  kidney.  Under  such  circumstances  the  kidney  may  possess 
such  a  degree  of  mobility  that  it  can  be  readily  moved  to  and  fro 
in  the  abdominal  cavity.  Naturally  it  may  happen  also  that  the 
organ  becomes  adherent  in  some  abnormal  situation,  where  it  again 
becomes  immovable. 

As  a  matter  of  course,  marked  downward  displacement  of 
the  tidney  is  possible  only  when  the  organ  possesses  an  abnorm- 
ally long  mesonephron.  At  the  same  time  the  renal  artery  and 
vein  must  be  unduly  lengthened.  At  times  tlie  patients  them- 
selves first  notice  a  movable  body  in  the  abdomen  accidentally, 
and  come  to  the  physician  in  great  alarm,  fearing  the  presence  of 
carcinoma.  Under  such  circumstances  it  often  requires  most 
earnest  assurances  in  order  to  relieve  them  of  this  fear.  In 
other  instances  the  physician  discovers  the  readily  movable 
kidney  accidentally  in  the  course  of  an  abdominal  examination 
for  some  other  purpose.  That  the  body  is  the  kidney  will  be 
recognized  from  the  bean-shaped  form  of  the  tumor.  Its  surface 
is  smooth,  and  pressure  causes  a  dull,  painful  sensiition.  At  times 
— ^according  to  my  experience  quite  rarely — the  loin  upon  one  si<le 
will  be  found  upon  inspection  to  he  depressed,  and,  on  comparison 
with  the  opposite  side,  it  will  yield  a  tynij)anitic  note  on  ])ereussion, 
which  will  be  replaced  by  a  dull  pen^ission-note  when  the  mov- 
able kidney  has  been  restored  to  its  normal  situation. 

At  times  puhaiion  of  the  renal  artery  can  be  felt  in  the  lulus  of  the  kidney. 

Not  rarely  the  patient  with  wandering  kidney  applies  to  tlie 
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Generally  the  condition  corrects  itself  in  the  course  of  a  few  days. 
At  times  it  disappears  rapidly  if  the  kidney  is  restored  to  a  more 
favorable  situation  through  the  adoption  of  a  given  position  of  the 
body  or  as  the  result  of  efforts  at  reposition.  The  occurrence  of 
the  change  for  the  better  is  often  manifested  by  the  evacuation 
of  large  amounts  of  urine  within  a  short  time.  At  the  same  time 
the  kidney  becomes  greatly  reduced  in  size.  It  is  noteworthy  that 
in  women  the  symj)toms  of  wandering  kidney  are  generally  inten- 
sified at  the  menstrual  period.  I  have  had  under  observation 
women  in  whom  wandering  kidney  could  be  demonstrated  dis- 
tinctly almost  only  at  the  menstrual  period.  The  demonstration 
of  a  wandering  kidney  during  life  is  therefore  of  importance, 
l)ecause  the  condition  might  be  readily  overk)oked  after  death 
if  the  kidnev  has  accidental Iv  been  restored  to  its  usual  situation 
when  the  body  is  placed  in  the  recuml>ent  posture. 

Prognosis. — Wandering  kidney  is  a  troublesome  and  fre- 
quently an  incurable  condition,  although,  as  a  rule,  it  is  not  attended 
with  danger  to  life.  Sym])toms  of  incarceration  will  only  excep- 
tionally be  followed  by  death  from  uremia.  Jn  the  prognosis  the 
observation  is  worthy  of  (consideration  that  a  wandering  kidney 
exhibits  a  tendencv  to  carcinomatous  dewnenitiou. 

Treatment. — As  a  proj)hylactic  measure,  tlu*  wearing  of  tight 

clothing  and  constricting  waistbands  and  belts  should  be  strictly 

forbidden.     Not  nuich  can  be  accomplished  with  internal  remedies 

in  the  treatment  of  movable  kidney.     Only  in  emaciated  persons 

will  rest  in  bed  and  a  fattening  diet  sometimes  be  followed   by 

replacement  of  a  wandering  kidney  as  soon  as  the  fatty  ca])sule 

of  the  organ  has  been  sufficiently  <levelo])cd  and  gives  the  orgiui 

greater  supj)ort.     Naturally,  this  result  can  be  ex])ected  only  in 

cases  that  are  not  too  far  advanced.      In<lividuals  with  wandering 

kidnev  slumld  avoid  bodilv  strain  an<l  secure  an  easv  evacuation 

of  the    bowels  dailv.      Women    should   not    lace    their  clothinjr 

1  *    '        « 

tightly,  but  should  wear  it  suspended  from  bands  passing  over 
the  shoulders.  The  wearing  of  an  abdominal  bandage  nuiy  be 
recommende<l,  surrounding  the  abdomen  from  the  umbilicus  down- 
ward, and  by  pressure  forcing  the  ki<luey  upward  toward  its 
natural  position.  Bandages  with  c<)ni])resses,  designed  directlv  to 
force  the  kidney  upward,  rarely  tit  well.  Often  the  movable  organ 
slips  from  beneath  the  compress,  and  the  l)andage  then  does  more 
harm  than  good.  At  times  wandering  kidney  has  l)een  reli<'ved 
by  massage.  In  cases  in  which  the  sym])ton)s  are  aggravated 
surgical  treatment  has  l>een  attemj)ted.  The  most  certain  j)ro- 
cedure  consists  in  removal  of  the  movable  kidney — jirphrrrfotni/ ; 
but  this  will  preferably  not  be  imdertaken,  because  it  is  u<>t  rarely 
observed  that  the  function  of  the  other  kidney  fails,  and  death 
results  from  uremia.  As  a  rule,  it  will  therefore  suffice  to  suture 
le  kidney  in  its  normal  situation — ncpJirorrhaphy,     Naturally, 
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it  may  happen  that  ader  some  time  the  kidney  will  again  become 
movable,  and  pernmneDt  relief  is  not  afforded.  Such  complicaiiona 
as  may  arise  should  be  treated  according  to  the  iisiial  ruled.  In 
cases  of  incarceration  of  a  wandering  kidney  efforts  should  be 
made  to  replace  the  organ,  hot  cfitaplasms  should  be  applied, 
warm  tea  should  be  drunk,  and,  if  pain  be  considerable,  moqihin 
may  be  administered  subcutancuusly. 

Dijitopia  of  the  kidney  is  the  designation  given  to  an  immovable  dieplace- 
njent  of  the  kidney  which  may  be  either  uongenilal  or  acquired.   Congenital 
dixplacemont  of  the  kidnev  is  generally  lefl^eided.    At  times  the  ai^an  is 
found  in  the  true  pelvia.    &y  causing  contraction  of  the  pelvis,  obstractioa    ^H 
to  labor  may  result.    Ac(]uired  didplucement  of  the  kidney  may  occur  in    ^H 
connection  with  wandei'ing  kidney  if  the  organ  becomes  attached  in  an    ^H 
abnormal  situation,  but  Bometimea  it  occure  aUu  as  the  result  of  prepare    ^| 
upon  the  kidney  by  adjacent  orgnns,  ^| 

HORSESHOE  KIDNEY.  I 

Horseshoe  kidney  result;^  from  the  t^tuk-sccace  of  the  two  kid-  ^| 
neys  into  a  single  organ.     Generally  the  two  lower  poles  of  the   ^| 
kidneys  are  united,  so  that  a  semilunar  or  horseshoe-shaped  ImmI/  ^| 
II  results,  with  its  concavity  directed  upward.     The  ureters  traverse  ^| 

^^^       the  anterior  aspect  of  the  body  downward.     The  coalescence  of 
^^H       the  kidneys  is  associated  with  their  displacement,  for  generally  the 
^^V       two  organs  are  situated  upon  the  anterior  aspect  of  the  lumbar 
^^^         vertebrae.     Occasionally,  the  kidneys  coalesce  at  the  raai^ns  of 
the  hilus.     In  this  way  there  results  a  diw-shaped  or  eake-shn|K.-d 
K)dy,  which  may  pof«ess  a  single  pelvis,  but  giving  off  two  ureters. 
^^^        Synijrtoms  arc  usually  absent,  and  ofWn  the  condition  is  disrttv- 
^^^L      ered  either  accidentally  on  careful  examination  of  the  nlxloniinal  ^^ 
^^^^L      cavity,  or  possibly  only  upon   post-mortem  examination.      Tlie  ^| 
^^^1     diagnosis  is  by  no  means  easy,  and  other  abdominal  tumors  must,  ^| 
^^^H      in  the  first  place,  be  excluded.      Besides,  it  may  be  found  that  ths  j^| 
^^^H      loins  arc  depressed,  and  on  perens.sion  yield  a  tympanitic  note.  ^| 

^^1  ABSENCE  OF  THE  KIDNEV.  ^ 

^^^^1  At  times  one  kidney  may  be  absent,  and  the  knowledge  of  this 

^^^^B    &ct   is   naturally  of  the  greatest  importance  in  considering  the 
^^^^K  Operation  of  nephrectomy.     The  condition  may  )>e  congenital  or   ^_ 
^^^^K  acquired.     Thus,  the  kidney  has  occasionally  been  found  tnui^^H 
^^^^H  formed  into  a  mass  of  &t.  ^H 

^^^^^V  Suprmiim'rary  Hilnryi  are  without  clinicn)  significnni-e.  ^H 

^^B  INFLAMMATION  OF  THE  PARARENAL  CONNEC-  ■ 
^^H  TIVE  TISSUE  (PARANEPHRITIS).  ■ 

^^^^1  Etiology. — In  flam  Ml  at  ion  of  (he  loose  and  [Hirtly  fatty  con-  ^M 
^^^^H  Jicctivc  tissue  surrounding  the  kiilney  sean'ely  occurs  other  than  ^H 
^^^^Bas  a  result  of  the  activity  of  bacteria,  and  among  the  exciting'  ^H 
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agents  thus  far  isolated  are  the  Streptococcus  pyo2:enes,  Staphylo- 
coccus pyogenes,  Bacterium  coli,  tubercle-bacilli,  pneumonia- 
cocci,  and  actinomyces.  Exposure  to  cold  may  be  a  contributing 
factor  in  the  development  of  infeciion  of  the  pararenal  connective 
tiitmie  by  bacteria,  although  the  occurrence  of  a  refrigeratory 
(rheumatic)  paranephritis  can  scarcely  be  accepted  as  demonstrated 
with  certainty.  On  the  other  hand,  traumatic  paranephritis  un- 
doubtedly occurs.  Not  only  gunsliot-wounds,  stab-wounds,  and 
open  wounds  generally  may  be  mentioned  in  this  connection  ;  but 
falls  and  blows  upon  and  other  injuries  to  the  loin,  and  violent 
concussion  of  the  body,  and  even  heavy  lifting,  may  be  operative. 
At  times  paranephritis  may  follow  antecedent  infectious  disease,  as^ 
for  instance,  typhoid  fever  and  septicopyemia.  Most  commonly 
paranephritis  arises  l)y  extension  from  acUacent  inflammation.  It 
often  develops  in  the  sequence  of  pyelonepliritis  (particularly  with 
urinary  calculi),  carcinoma,  tuberculosis,  and  echinococcus  of  the 
kidney,  and  at  times  of  embolism  of  the  kidney.  Paratyphlitis 
also  may  extend  upward,  and  excite  paranephritis.  At  times 
ulcers  in  the  ascending  or  descending  colon  rupture  into  the 
pararenal  connective  tissue,  and  give  rise  to  paranephritis.  In 
addition,  parametritis,  periproctitis,  carcinoma  and  tuberculosis 
of  the  vertebrae,  abscess  of  the  liver  and  of  tlie  spleen,  duodenitis, 
psoitis,  and  purulent  pleuritis  may  l)e  mentioned  as  causative  con- 
ditions. 3fen  suffer  most  frequently  from  j)aninephritis.  The 
disorder  is  less  common  in  childhood  than  in  adult  life. 

Anatomic  Alterations. — The  j)rineipal  alterations  of  para- 
nephritis consist  in  purulent  infiltration  of  the  pararenal  connec- 
tive tissue,  which,  however,  soon  becomes  transformed  into  a  col- 
lection of  pus.  The  latter  generally  does  not  become  encapsulated, 
and  often  the  pus  is  admixed  with  tissue-detritus.  Not  rarely  it 
possesses  putrid  properties.  The  kidney  is  usually  marked  by 
great  mobility.  At  times  ])aranephritis  is  complicated  by  peri- 
nephritis, and  inflammation,  and  even  accumulation  of  pus,  may 
take  place  within  the  (capsule  of  the  kidney.  The  inflammatory 
process  may  also  extend  to  the  tissue  of  the  kidney  itself,  and 
cause  purulent  destruction  of  this  organ.  At  times  inflammaticm 
and  erosion  of  the  vertebne  and  purulent  infiltration  and  de- 
struction  of  adjacent   nuiscular  structures  have  been  observed. 

Symptoms  and  Diagnosis. — The  sym]>toms  of  pamneph- 
ritis  are  in  part  local  and  in  part  general.  Only  rarely  does  para- 
nephritis set  in  like  an  acute  infectious  <lisease,  with  a  chill  and 
high  fever.  Far  more  commonly  the  disease  begins  insidiously. 
Often,  complaint  is  first  made  of  pain  in  the  loin,  which  is  usually 
increased  upon  pressure.  The  patients  generally  assume  a  con- 
strained attitude,  walking  with  the  uj)per  portion  of*  the  body  bent 
forward  and  toward  the  diseased  side  ;  or  in  bed  they  lie  upon  the 
diseased  side,  holding  the  vertebral  eolumn  convex  toward  the 
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healthy  side,  with  the  lower  extremity  upon  the  diseased  side  flexed 
at  the  hip-joint  and  the  knee-joint.  The  diagnosis  cannot  be  made 
with  certainty  until  a  visible  swelling  and  pa^iiable  resistance  have 
made  their  appearance  in  the  loin.  The  increased  resistance  gen- 
erally appears  earliest,  and  becomes  particularly  distinct  upon 
bimanual  palpation  of  the  kidney.  At  first  it  involves  rather  the 
lumbar  region  proper,  but  it  subaequently  extends  gradually 
toward  the  side  and  forward.  A  distinct  limitation  of  the  area 
of  resistance  is  generally  wanting,  and  becomes  apparent  only 
after  the  inflammatory  process  has  existed  for  a  considerable 
period  of  time.  The  side  upon  which  the  diseased  kidney  is  situ- 
ated often  bulges  posteriorly.  The  skin  is  often  edematous  and 
reddened.  Derangement  of  micturition  is  usually  wanting,  and 
the  urine  itself  is  generally  unaltered.  As  a  rule,  irregular  feyer 
is  present,  and  chills  may  occur  from  time  to  time. 

A  common  complication  is  pleurisy  (generally  serous)  upon  the 
same  side  of  the  body.  The  course  of  paranephritis  may  extend 
over  from  four  to  six  weeks,  or  even  from  two  to  four  months,  and 
still  longer,  and  a  distinction  accordingly  is  made  between  acute, 
subacute,  and  chronic  paranephritis.  The  disease  may  terminate 
in  complete  recovery  by  absorption  of  the  products  of  the  inflam- 
matory process,  but  more  commonly  rupture  of  the  pus  takes  place 
unless  anticipated  by  surgical  intervention.  Rupture  of  the  pus 
may  tiike  place  into  the  stomach,  the  intestine,  the  pelvis  of  the 
kidney  and  the  ureter,  the  pleura  and  the  bronchi,  the  abdominal 
cavity,  or  externally.  In  the  last-named  event  extensive  burrow- 
ing often  takes  place.  The  attending  dangers  are  of  variable 
degree.  Rupture  into  the  abdominal  cavity  will  generally  give 
rise  to  nipidly  fatal  peritonitis.  Long-continued  suppuration  is 
attended  with  dan<^er  of  amyloid  disease  and  fatal  exhaustion. 

Prognosis. — The  prognosis  of  paranephritis  is  not  unfavor- 
able if  the  accumulation  of  pus  be  incised  and  evacuated  at  the 
proper  time. 

Treatment. — As  long  as  fluctuation  cannot  be  elicited  over 
the  area  of  inflammation  an  attempt  should  be  made  to  restrain 
the  progress  of  the  inflammatory  process  by  the  application  of  an 
ice-bag  to  the  loin,  or  to  stimulate  absorption  ot  inflammatory 
products  by  the  application  of  hot  cataplasms.  As  soon  a-s  fluctu- 
ation can  be  elicited  there  is  but  one  remedy,  namely,  incision. 
Further,  it  may  be  exceedingly  difficult  to  appreciate  deep-seated 
fluctuation,  so  that  resort  has  been  had  to  exploratory  puncture. 

ANEURYSM  OF  THE  RENAL  ARTERY* 

Aneurysm  of  the  renal  artery  is  a  rare  condition.  It  is  often 
unrecoj^nized  during  life.  The  patient  dies  suddenly  from  irder^ 
nal  hemorrluige^  the  source  of  which  is  discovered  upon  post-mor- 
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tern  examination  to  be  a  ruptured  aneurysm  of  the  renal  artery. 
Only  rarely  will  a  tumor  wiih  expansile  pxdsaiioii  be  palpable  in  the 
renal  region.  More  commonly  symptoms  of  renal  colic  and  hemor- 
turia  are  present,  so  that  the  clinical  picture  is  suggestive  of  renal 
calculus. 

Treatment  is  ineffective. 


11.  DISEASES  OF  THE  PELVIS  OF  THE  KIDNEY 

AND   OF  THE  URETER. 


DILATATION  OF  THE  PELVIS  OF  THE  KIDNEY 

(HYDRONEPHROSIS)  • 

etiology. — Dilatation  of  the  pelvis  of  the  kidney  is  inva- 
riably the  result  of  urinary  stasis.  In  accordance  with  the  seat 
of  the  causes  of  the  stasis  hydronephrosis  may  be  unilateral  or 
bilateral,  the  latter  particularly  if  ihe  causes  are  related  to  disease 
of  the  bladder  or  the  urethra.  A  common  cause  for  hydronephro- 
sis is  constituted  by  renal  calculi,  which  have  formed  in  the  pelvis 
of  the  kidney  and  have  found  their  wav  into  and  obstructed  the 
ureter.  A  similar  result  may  be  brought  about  by  echinococci, 
carcinoma,  and  tuberculosis  of  the  kidneys  and  of  the  pelvis  of  the 
kidney,  if  echinococcus-vosiclos,  carcMuomatous  tissue,  or  cheesy 
masses  have  become  detached  and  are  impacted  in  the  ureter. 
Also,  in  cases  of  pyelitis  and  hemorrhage  into  the  pelvis  of  the  kid- 
ney, blood-clots  or  pln^s  of  pus  not  rarely  cause  obstruction  of  the 
ureter  and  give  rise  to  hydronephrosis.  Obstruction  is  but  rarely 
due  to  parasites.  Among  the  diseases  of  the  bladder,  paralysis  and 
tumors  particularly  may  be  mentioned  as  causes  of  hydronephro- 
sis. Of  diseases  of  the  urethra,  all  varic^ties  of  constriction  and 
obstruction  must  be  taken  into  consideration.  An  asvsociated 
group  of  causes  includes  the  compression-stenoses  of  the  urinary 
passages,  which  not  rarely  give  rise  to  hydronephrosis.  Among 
the  more  common  of  these  conditions  peritoneal  exudates,  dis- 
placements and  neoplasms  of  the  uterus,  ovarian  tumors,  carci- 
noma of  the  rc^ctum,  and  prostatic  hypenrophy  may  be  mentioned. 
Hydronephrosis  resulting  from  tm^sion  or  kinking  of  the  ureter  has 
already  been  considered  in  the  discussion  of  the  symptoms  attend- 
ing incarceration  of  a  wanderin^^  kidney  (p.  430).  Hydronephro- 
sis may  further  be  of  eongcnitdl  origin.  The  causes  of  this  char- 
acter consist  at  times  in  abnormal  valvular  formations  at  the 
junction  of  the  ureter  with  the  pelvis  of  the  ki(ln(^y  or  with  the 
bladder,  and  at  other  times  in  unusual  length  of  the  course  of  the 
ureter  within  the  wall  of  the  bladder.     Also,  congenital  atresia  of 
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the  ureter,  the  bladder,  or  the  urethra  should  be  mentioned  in 
this  connection. 

Anatomic  Alterations. — The  most  important  anatomic 
alteration  attending  hydronephrosis  is  naturally  the  dilatation 
of  the  pelvis  of  the  kidney,  and  which  may  attain  such  a  marked 
degree  as  to  equal  or  even  exceed  the  size  of  an  adult  bead. 
When  the  pelvis  of  the  kidney  becomes  so  greatly  enlarged  the 
related  kidney  itself  must  naturally  be  involved.  The  latter 
becomes  compressed,  flattened,  and  stretched,  and  at  times  consists 
only  of  a  thin  band  of  renal  tissue.  The  ureter  itself  may  also 
participate  in  the  dilatation,  and  at  times  attains  the  size  of  a 
loop  of  small  intestine,  and,  like  this,  it  may  form  several  con- 
volutions. 

At  times,  in  the  presence  of  abnormal  valvular  formations  in  the  pelvis 
of  the  kidney,  hydronephrosis  may  be  confined  to  one  or  more  renal  calices 
— partial  hydronephrosis — and  it  will  be  recognizable  from  the  flattening  and 
compression  of  the  corresponding  renal  papillse. 

The  contents  of  the  dilated  renal  pelvis  consist  of  stagnant 
urine,  which  is  either  unchanged  or,  in  consequence  of  inflamma- 
tion of  the  pelvis  of  the  kidney,  has  acquired  a  purulent,  at  times 
a  gelatinous,  or,  as  a  result  of  admixture  of  blood,  a  reddish, 
reddish-brown,  almost  chocolate-like  appearance.  If  complete 
obstruction  of  the  ureter  has  existed  for  a  considerable  length  of 
time,  un^a  and  uric  acid  may  disappear  from  the  fluid.  In  some 
cas(\s  ohstrnetion  to  the  flow  of  urine  can  scarcely  be  demon- 
strate<J  with  eiTtainty,  as  n^floi^tioiis  and  valvular  formations  readily 
become  ohlitenited  in  the  dead  boiJy,  and  may  perhaps  be  apparent 
only  under  certain  conditions  of  distention  and  in  certain  posi- 
tions. 

Symptoms. — It  is  useful  to  separate  the  symptoms  of  con- 
genital  fnnu  those  of  aapiired  hydronephrosis.  Congenital  hydro- 
nephras'ifi  may  at  times  attain  such  considerable  proportions  as  to 
ci>nstitute  an  obstruction  to  labor,  and  which  can  be  overcome  only 
by  punctiin*  or  even  by  embr}-otomy.  If  a  child  with  congenital 
hydn>nephn>sis  is  N^rn  alive,  it  will  exhibit  frequently  dyspnea 
and  cyanosis,  luH'ause  the  diaphrairm,  the  lungs,  and  the  heart  are 
displaced  iipwanl.  and  death  may  n^sult  within  a  short  time  in 
iH>nstH|noiuv  ot  a-pliyxia  or  ranJiac  ptindysis.  Death  may  result 
also  t'lvin  un  inia.  Not  ran^ly  the  little  patient  presents  also 
other  uialtonnatitMis,  as.  tor  insiamv,  harelip,  cleft  palate,  clab- 
fiHU.  At  tiTn<'<  ooniTiMiital  liydri>nephrt><is,  which  further  is  often 
bilateral,  is  oi»<orvtsl  iu  sivt^ral  ohildrvn  in  the  same  familv. 

Ai'^iuiroi  /I ;..*.•>'?' i'V'wfx  i>  ni»irniztHl  during  life  onlv  when  a 
tumor  in  the  loin  oan  Iv  doinonstrattnl  which  while  under  observa- 
tion gnulually  incnast^  in  si/o,  while  at  the  same  time  stasi<^ro- 
ducinir  iNMulitions  ar^^  prv^s^MU  in  the  urinarA"  passages*  Frequentlv, 
but  bv  no  moans  cvnstantlv,  flnctoatioii  can  be  elicited  over  the 
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renal  tumor.  Of  especial  importance  in  the  diagnosis  is  palpation 
of  the  dilated  ureter,  but  this  is  rarely  possible.  At  times  the 
patients  complain  of  pain  in  the  renal  region,  and  tenderness  on 

Cressure  may  be  present  in  the  same  situation.  The  more  rapidly 
ydronephrosis  develops  and  the  more  extensive  it  becomes,  the 
more  intense  is  the  renal  pain  likely  to  be.  The  changes  in  the 
amount  and  the  constitution  of  the  urine  are  noteworthy,  for  if 
large  amounts  of  urine  collect  in  the  pelvis  of  the  kidney  within  a 
short  time,  the  amount  of  urine  excreted  will  appreciably  diminish. 
Naturally,  the  sudden  disappearance  of  hydronephrosis  will  be 
revealed  by  rapid  increase  in  the  amount  of  urine.  When  the 
urine  is  rendered  turbid  by  admixture  with  pus,  it  becomes  clear 
when  the  ureter  of  the  inflamed  renal  pelvis  is  obstructed,  and  the 
entrance  of  purulent  urine  into  the  bladder  is  prevented,  with 
simultaneous  development  of  hydronephrosis.  Under  such  condi- 
tions, with  the  removal  of  the  obstruction,  disappearance  of  the 
hydronephrosis,  and  increase  in  the  amount  of  urine,  the  urine 
again  becomes  turbid.  Not  rarely,  in  consequence  of  urinary 
stasis,  uremic  and  urinary  septic  ssrmptoms  appear,  particularly 
chills,  febrile  movement,  nausea,  vomiting,  headache,  even  convul- 
sive attacks.  These  symptoms  are  observed  with  particular  fre- 
?[uency  when  hydronephrosis  is  bilateral,  and  then  death  may  ensue 
rom  uremia. 

The  duration  of  hydronephrosis  depends  upon  the  causative 
Victors  in  the  individual  ease.  At  times  the  condition  persists  for 
a  few  hours  or  days — acn^e  hydronephrosis;  at  other  times  for 
years,  or  throughout  life — chronic  hydronephrosis.  In  accordance 
with  the  course  of  the  disease,  several  varieties  of  hydronephrosis 
have  been  distinguished.  The  designation  intermiitent  hydrcmeph- 
rosis  has  been  applied  to  cases  in  which  the  factors  causative  of 
urinary  stasis  are  frequently  repeated,  and  each  time  give  rise  to 
hydronephrosis,  which  disapj)ears  with  the  removal  of  the  ob- 
struction. The  designation  remittent  hydronephrosis  is  applied  to 
cases  in  which  the  condition  persists  continuously,  and  from  time 
to  time  undergoes  increase  and  then  diminution.  A  reduction  in 
the  hydronephrosis  takes  place  when  the  urine  in  the  dilated  renal 
pelvis  becomes  subjected  to  such  a  considerable  degree  of  pressure 
that  this  is  capable  of  partially  overcoming  the  obstruction  and 
permitting  partial  evacuation  of  the  renal  pelvis.  Accordingly  as 
the  flow  of  urine  from  the  pelvis  of  the  kidney  is  completely  or 
partially  interfered  with,  a  distinction  is  made  between  open  and 
closed  hydronephrosis.  In  addition  to  the  dangers  of  uremia  and 
septicemia  already  mentioned,  there  is,  besides,  a  possibility  of 
rupture  of  the  dilated  renfd  pelvis,  but  this  oecMirreneo  is  nire. 

DiagtlOSlS  and  Prognosis. — The  recognition  of  hydro- 
nephrosis is  not  easy  even  when  a  rendl  tumor  is  (lomonstrable. 
In  the  diagnosis  the  demonstnition  of  conditions  capable  of  causing 
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urinary  stads  is  decisive.  It  is  therefore  necessary  in  every  case 
to  .endeavor  to  determine  these,  because  the  prognosis  and  the 
treatment  will  be  governed  accordingly. 

Treatment. — The  treatment  of  hydronephrosis  can  be  only 
mechanical.  Efforts  should  be  made  to  remove  the  causes  of  the 
urinary  stasis.  Should  life  be  threatened  in  consequence  of  the 
extent  of  the  hydronephrosis  or  of  suppuration,  nephrotomy  or 
nephrectomy  will  have  to  be  decided  upon,  in  accordance  with  the 
condition  of  the  related  kidney.  Further,  nephrectomy  is  not 
rarely  complicated  by  serious  difficulties  from  the  fisu;t  that  the 
dilated  renal  pelvis  is  often  intimately  adherent  to  the  stomach 
or  to  adjacent  loops  of  intestine. 


INFLAMMATION  OF  THE  PELVIS  OF  THE  KIDNEY 

(PYELITIS)- 

Stlolog^. — Pyelitis  results  from  either  bacterial  or  toxic 
influences,  most  commonly  from  the  former.  The  exciting  agents 
of  the  inflammiitory  process  include  the  same  bacteria  that  have 
been  mentioned  as  the  causes  of  suppurative  nephritis,  and  this 
fact  is  readily  explained  from  the  circumstance  that  pyelitis  and 
nephritis  are  frequently  associated — so-called  pyelonephritis.  Ac- 
cordingly, in  addition  to  the  ordinary  pyogenic  microorganisms 
(StreptoeoeiMis  pyogenes,  St^iphylococcus  pyogenes),  the  Bacterium 
coli  particularly,  and,  further,  also  pneumoniacocci,  tubercle- 
baeilli,  and  typhoid-haeilli  must  be  mentioned.  Frequently 
bacteria  gai"  ent ranee  from  tlie  bladder  into  the  ureter  and 
the  |K*lvis  of  the  kidney,  and  pyelitis  thus  readily  becomes  asso- 
ciated with  inliiimmatoni  disorders  of  the  urinary  bladder  and 
the  unihra,  Tlie  dangiT  is  particularly  great  when  urinary  stasis 
results.  At  other  times  pyelitis  is  the  result  of  disease  of  the 
renal  pelvis  itself.  It  cxvnrs  with  especial  constancy  in  connec- 
tion with  renal  calculi  and  with  tuberculosis,  carcinoma,  and 
|x\nisites  of  the  ivnal  |K»lvis.  Little  of  a  definite  nature  is  known 
with  reiT^inl  to  n^friireratorv  (rheumatic)  pyelitis,  while,  on  the 
contrarv.  tranniatie  inelitis  niav  undoubtedlv  occur  after  a  fall, 
blow,  or  ininrv  in  the  n^ial  n^irion.  The  traumatism,  however, 
has  onlv  the  siirniticanoe  of  a  ci^ntributorv  cause  for  the  infection 
of  the  ivlvis  of  the  kidnev  with  Ixu^teria,  P%'eHtis  is  often  asso- 
ciat<Hl  with  diseases  of  the  kidney.  It  is  a  frequent  phenomenon 
in  the  pn^st  luv  of  hy|v^sta>is  of  the  kidney,  acute  difinse  neph- 
ritis, and  tlie  n  niaininir  tonus  of  diffuse  nephritis,  suppurative 
nephritis,  eaixMuonia,  tulvnnilosis.  and  echinococcus  of  the  kidney, 
etc.  At  times  pyelitis  aris^'s  by  extension  fhmi  a4iaeent  disease, 
and  it  may  iN^iuplii^ite  |>;ira nephritis  and  pt^ritonitis.  In  some  cases 
pyelitis  develo{>s  in   the  siH]ueniV  of  inftctions  diseases,  as,  for 
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instance^  small-pox,  typhoid  fever,  pneumonia,  erysipelas,  scarlet 
fever,  etc.  Toxic  pyditU  may  develop  after  the  ingestion  and 
the  employment  oi  all  those  remedies  that  have  been  mentioned 
on  pp.  402  and  403  as  causes  of  acute  nephritis,  and  among  which 
particularly  mineral  acids,  carbolic  acid,  balsamics,  and  cantharides 
may  be  mentioned  here.     Pyelitis  is  rare  in  children. 

Anatomic  Alterations. — Inflammation  of  the  mucous  mem- 
brane of  the  pelvis  of  the  kidney  is  attended  with  hyperemia, 
swelling,  and  increased  secretion  of  the  mucous  membrane.  Here 
and  there  also  small  extravasations  of  blood  have  taken  place 
into  the  mucous  membrane.  So  long  as  the  condition  is  one  only 
of  increase<l  secretion  of  mucus  and  possibly  excessive  desqua- 
mation of  the  epithelium  of  the  mucous  membrane  it  can  be 
designated  a  mucous  or  desquamative  catarrh  of  the  renal  pelvis. 
In  some  cases,  however,  there  is  active  formation  of  pus,  so  that 
the  condition  becomes  one  of  purulent  pyelitis.  Considerable 
hemorrhage  from  the  surface  of  the  mucous  membrane  gives  rise 
to  the  clinical  picture  of  hemorrhagic  pyelitis.  Toxic  causative 
factors  may  give  rise  to  a  fii)rinous  pyelitis.  A  necrotizing  pye- 
litis develops  when  the  mucous  membrane  of  the  renal  pelvis 
throughout  a  greater  or  lesser  extent  is  converted  into  a  necrotic, 
friable  grayish-green  or  blacki.sli  ti.ssue.  Secondary  involvement 
of  the  kidneys  in  the  inflammatory  process  is  readily  possible 
from  the  fact  that  bacteria  may  gain  entrance  to  the  uriniferous 
tubules  directly  from  the  renal  pelvis,  and  from  this  point  may 
excite  inflammation.  Genenillv  the  ftrrfrrs  also  are  involved  in 
the  inflammatory  process.  Pyelitis  may  Ix*  imlhitcral  or  bilateral, 
accordingly  as  the  causative  factors  arc  operative  upon  one  side 
or  upon  both,  being  unilateral,  for  instance,  in  the  presence  of 
renal  calculi,  parasites,  and  paranephritis. 

Symptoms  and  Diagnosis. — A  positive  diagnosis  of  pye- 
litis is  often  impossible,  and  in  tiie  majority  of  cases  more  than 
a  tentative  diagnosis,  upon  an  empirical  basis,  cannot  be  made. 
If  pyelitis  is  associated  with  disease  of  the  kidneys,  bladder,  or 
urethra,  the  urinary  alterations  of  the  former  condition  are  often 
obscured  by  those  of  the  renal,  vesical,  or  urethral  disorder.  In 
cases  of  pyelitis  of  rather  independent  origin  attention  should  be 
directed  particularly  to  local  alterations  in  the  kidneys  and  to 
changes  in  the  nrine.  Patients  with  pyelitis  often  complain  of 
a  sense  of  tension,  of  pressure,  and  even  of  pain  in  the  renal  region, 
which,  when  the  pyelitis  is  unilateral,  may  be  referred  only  to  the 
corresponding  side.  Pressure  in  the  renal  region  is  likely  to 
increase  the  pain,  or  may  induce  it.  The  rhnngcn  in  the  urine 
vary  with  the  nature  of  the  inflammatory  process.  In  the  mild- 
est cases  the  urine  contains  only  an  increased  amount  of  mucus, 
80  that  the  cloudiness  of  normal  nrine  is  increased  in  amount 
and  density.     On  microscopic  examination  of  the  urinary  sedi- 
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ment  attention  may  be  attracted  at  times  by  caudate  or  dab- 
shaped  epithelial  cells,  which  may  be  derived  from  the  deeper 
epithelial  layers  of  the  urinary  bladder,  but  which  are  rather 
suggestive  of  pyelitis  when  large  sauamous  epithelial  cells  are 
wanting  in  the  urinary  sediment,  ana  when  the  cells  present  are 
abundant  and  arranged  in  layers  like  shingles  on  a  roof.  In 
cases  of  purulent  pyelitis  the  urinary  sediment  usually  contains 
polynuclear  pus-corpuscles.  As  long  as  the  kidney  is  not  involved 
in  the  inflammatory  process  the  filtered  urine  will  contain  no 
albumin,  or  only  traces  thereof.  Also,  no  tube-casts  are  found  in 
the  sediment.  Similar  alterations  in  the  urine  attend  cystitis  and 
urethritis,  but  the  pain  in  the  renal  region  is  often  distinctive  of 
pyelitis.  In  cases  of  hemorrhagic  pyelitis  hematuria  occurs,  and 
the  urine  may  contiiin  cylindric  coagula  that  have  formed  in  the 
ureter.  Pyelitis  is  often  associated  with  hydronephrosis y  because 
the  ureter  is  obstructed  by  collections  of  pus-corpuscles  or  blood- 
clots.  Under  such  conditions  severe  renal  pain  occurs  suddenly, 
with  chill,  fever,  vomiting,  and  diminution  in  the  amount  of 
urine,  which  becomes  clear ;  these  symptoms  soon  subside  when 
the  urinary  obstruction  is  relieved. 

In  accordance  with  the  causative  factors  pyelitis  may  pursue 
an  acute,  a  subacute y  or  a  chronic  course.  Chronic  pyelitis  is  gen- 
erally purulent  in  character,  is  associated  as  a  rule  with  purulent 
nephritis,  and  not  rarely  causes  death  by  uremia,  urinary  septice- 
mia, rupture  into  the  neighborhood,  or  amyloid  disease. 

Prognosis. — The  prognosis  of  pyelitis  depends  upon  the 
cumbilitv  of  the  causi\tive  conditions. 

Treatment. — F^very  ease  of  pyelitis  requires,  in  the  first  place, 
cansal  therapy.  Under  all  conditions  the  patient  should  be  kept 
in  bed,  in  order  to  maintain  a  uniform  temperature,  and  be  given 
fluid  to  drink  in  abundance,  in  order  to  dilute  the  urine  as  largely 
as  possible  and  to  avert  urinary  stasis  in  the  ureter.  For  this 
purpose  well-boiled  milk,  to  which  lime-water  (1  tablespoonful  to 
each  glass  of  milk)  is  added,  red  wine  diluted  half  with  water, 
and  tea,  particularly  an  infusion  of  uva  ursi  leaves  (1  tablespoon- 
ful to  a  large  cuj)ful  of  hot  water  three  or  four  times  daily),  may  be 
particuhirly  recoin mended.  If  thirst  be  marked,  alkaline  waters 
may  be  pn^scribcd  (Wilduno^on,  Fachingen,  Ems,  Vichy),  or  carbon- 
at(Ml  waters  (Bilin,  (xiesshubel).  For  the  relief  of  pain  in  the  renal 
region  hot  cataplasms  may  be  applied.  Internally  disinfectants, 
baisamics,  or  astringents  may  l^e  administered.  Personally  I  usu- 
ally boi^cin  with  salol,  and  after  from  ten  to  fourteen  days  substitute 
oil  of  tuquntinr,  and  finally  prescribe  tannic  acid : 

R   Salol.  1.0  (15  grains); 

Sjurharin,  0.02  (i  grain).— M. 

Make  1(>  such  powders. 
Dose  :  1  powder  every  two  hours. 
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B  Oil  of  turpentine,  10.0  (2}  fluidrams). 

Dose :  10  drops  in  milk  thrice  daily. 

B  Tannic  acid,  0.3  (4|  grains) ; 

Saccharin,  0.02  (J  grain). — ^M. 
Make  10  such  starch-capsules. 
Dose :  1  capsule  every  three  hours. 

Profound  involvement  of  the  kidneys  in  the  inflammatory  process 
may  require  nephrotomy  or  nephrectomy,  as  has  been  mentioned 
on  p.  420. 

RENAL  CALCUU   (NEPHROLITHIASIS). 

Anatomic  Alterations. — The  pelvis  of  the  kidney  is  a  fre- 

?uent  seat  for  the  deposition  of  earthy  precipitates  from  the  urine. 
n  accordance  with  their  size  a  distinction  has  been  made  between 
Terial  sand  and  reruU  calculi^  the  latter  designation  being  applied 
only  to   grains   of  precipitate   larger   than   a  pin-head    in   size. 
Ch^nicaUyy  calculi  may  consist   of  urates,  phosphates,  oxalates, 
oarbonates,  xanthin,  cystin,  or  indigo. 

In  some  instances  fibrinom  concretions  have  been  encountered  in  the 
pelvis  of  the  kidney.  These  have  resulted  from  antecedent  hemorrhage, 
and  consist  of  tough,  flexible,  and  extensile  structures  that  are  inflammable 
<and  yield  the  odor  of  burning  feathers. 

Uratio  calculi  consist  of  uric  acid,  or  generally  of  its  salts 
-(urates).  They  are  the  most  common  variety  of  renal  calculi, 
«ire  generally  hard,  and  sometimes  jx)sscss  a  smooth  and  at  other 
times  a  granular  surface.  In  color  they  var\'  from  brown  to 
yellow.  Upon  transverse  section  dark  and  light  layers  often 
alternate  with  each  other.  Ocr'a.-ionally  the  nucleus  consists  of 
calcium  oxalate.  The  cortex  at  times  is  formed  of  earthy  phos- 
phates. Uric  acid  and  urates  can  be  readily  recognized  by  means 
of  the  murexid-ied. 

Phosphaiic  calrvli  consist  of  calcium  phosphate  and  ammonir)- 
magnesium  phosphate  (triple  phosphate),  and  but  rarely  of  the 
latter  alone.  That  phosphatic  depf>sits  are  o<rcasionaIly  presf»nt 
in  the  cortex  of  uratic  calculi  has  alrradv  been  mentionff<l. 
Phosphatic  calculi  are  friable,  at  timr-s  smr>oth,  at  other  times 
nodular,  and  they  var^-  in  cr»lor  Utween  gray,  yellowish  re<l,  and 
reddish  violet. 

Qxalate-ealcidi  consist  of  ealeifirn  oxalate,  and  are  irenerally 
characterized  bv  a  multirKKJular  -urtriee,  r^>  that  thev  have  al*o 
been  designated  m^ilherriM-alf^in.  In  <o]or  they  an-  tr'^«^|iiently 
deep  black,  because  their  -harj)  f)rornin*rK'^-  iriv^-  ri-e  to  enn-ider- 
able  hemorrhage.     Their  detrr^e  of  li^'ininf—  i-  eon-iihrnhl^'. 

Carbonate-ealcfjia  are  bur  mnly  fouri'l  in  hrirnnn  F^Incr-.  They 
possess  a  whitish  or  a  rerldi-h  '^•olor.  nnH  nr*^*  r«^ariily  ree'roriiz^v]  from 
the  fact  that  the  ealeinm  '^•arf^onare  i-  di-s^^lved  in  hv'lnyhloric 
acid  with  eflFervescr?nce  and  the  crenenrlon  of  '^•rjrU^n  dioxid. 
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Xanthin-calcuU  likewise  are  rare.  They  vary  in  color  from 
yellowish  brown  to  dark  brown,  and  the  fractured  surface,  when 
rubbed,  yields  a  waxy  luster. 

Cystin-ccdculi  are  hereditary  in  some  families,  and  are  anK>ng 
the  less  common  varieties.  They  vary  in  color  between  white, 
yellow,  and  dark  gray,  although  they  may  be  green  or  blue. 
Their  surface  is  at  times  smooth,  at  other  times  rough.  Occasion- 
ally the  nucleus  consists  of  uric  acid,  and  the  cortex  of  earthy 
phosphates.  Scrapings  from  the  calculus  are  soluble  in  potassium 
hydroxid  and  ammonia,  and  on  evaporation  six-sided  plates  of 
cystin  crystallize  out. 

Indigo-calculi  occur  but  rarely.  They  are  conspicuous  for 
their  bluish-black  color,  and  for  staining  paper  over  which  they 
are  drawn. 

The  sizey  the  number^  and  the  shape  of  renal  calculi  exhibit  re- 
markable variations.  In  general  the  size  of  renal  calculi  will 
be  the  greater  the  smaller  their  number  and  the  greater  room  for 
growth  they  have.  Renal  calculi  as  large  as  a  hen's  egg  have  been 
observed.  In  general,  the  roundish  or  cylindric  shape  preponder- 
ates. At  times  a  single  calculus  almost  wholly  occupies  the  en- 
tire pelvis  of  the  kidney,  and  some  of  the  processes  may  extend 
into  the  calices  of  the  kidney,  so  that  shapes  result  that  have  been 
appropriately  compared  with  the  appearance  of  the  antlers  of  a 
deer.  At  times  renal  calculi  develop  within  the  calyx  of  a  kid- 
ney, and  in  consequence  acquire  a  shape  suggestive  of  the  appear- 
ance of  a  fumigating  pastil.  In  some  cases  the  pelvis  of  the  kidney 
represents  a  sac  filled  with  numerous  small  calculi,  which  may 
reach  into  hundreds.  In  association  with  renal  calculi  there 
is  generally  inflammation  of  the  renal  pelvis,  which  it  is  custom- 
ary to  designate  as  calculous  jryelitis.  As  a  rule,  the  inflamma- 
tion is  chronic  in  character,  and  genenilly  purulent  in  nature.  At 
times  necrosis  and  ulceration  of  the  mucous  membrane  of  the 
renal  pelvis  occur.  The  ulcers  may  perforate  into  adjacent  organs, 
into  the  abdominal  cavity,  or  externally,  and  give  rise  to  the  for- 
mation of  a  renal-pdvlc  fistula.  Renal  calculi  are,  further,  not 
Avithout  influence  upon  the  ki fluey  itself.  At  times  contracted  kid- 
ney may  develop,  while  in  other  instances  purulent  inflammation 
of  the  ])elvis  of  the  kidney  may  extend  to  the  renal  tissue  and 
give  rise  to  purulent  nephritis.  Decomposition  of  the  urine 
within  tiie  privis  of  the  kidney  may  readily  cause  involvement  of 
the  urrfrr  and  the  bladder,  with  the  development  of  chronic  in- 
flammation. In  addition,  these  structures  may  suffer  when  a  renal 
calculus  is  expelled  from  the  pelvis  of  the  kidney  and  attempts  to 
make  its  wav  downward. 

Etiology. — Renal  calculi  are  particularly  common  in  cAiW- 
hood  and  in  advanced,  life.  They  have  even  been  observed  in 
some  instances  in  the  newborn.     Experience  has  shown  that  renal 
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calculi  are  much  more  common  in  males  than  in  females.  A 
sedentary  mode  of  life  favors  the  formation  of  renal  calculi  in  some 
inexplicable  manner.  The  condition  is  almost  unknown  in  sailors 
and  soldiers.  Renal  calculi  occur  much  more  commonly  in  some 
regions  than  in  others.  England  and  Holland  are  well  known  as 
fevorable  soils  for  the  formation  of  renal  calculi.  It  is  a  remark- 
able fact  that  regions  in  which  renal  calculi  are  common  may  ad- 
join without  sharp  limitation  regions  in  which  renal  calculi  do  not 
occur.  In  what  the  geographic  inflnence  consists  is  as  yet  wholly 
unknown.  Without  doubt,  the  food  has  an  influence  u[K)n  the  for- 
mation of  renal  calculi,  as  persons  are  known  who  invariably  pre- 
sent signs  of  renal  calculi  within  a  short  time  after  taking  a  small 
amount  of  white  wine.  Not  without  reason  the  excessive  use  of 
meat  and  alcohol  is  held  to  favor  the  development  of  renal  calculi. 
At  times  the  formation  of  renal  c^ilculi  is  dependent  upon  dis- 
orders of  metabolism,  (jouty  patients  are  not  rarely  the  victims 
of  renal  calculi.  Individuals  suffering  from  eystinuria  not  rarely 
have  cystin-calculi.  Cystinuria  and  c^ystin-calculi  are  hereditary 
in  some  families,  and  thus  it  will  be  seen  that  an  inheritance  of 
anomalies  in  metabolism  may  give  rise  to  an  inheritance  of  renal 
calculi.  At  times  renal  calculi  form  about  foreign  bodies  (blocnl- 
clot,  ova  of  parasites).  They  may  therefore  follow  injuries  in  the 
renal  region  if  hemorrhage  into  the  r<»nal  |K'lvis  has  taken  place. 
The  formation  of  nnial  calculi  is  favored  in  marked  degree  by  all 
inflammatory  diseasf»s  of  the  urinary  passages,  particularly  if  these 
are  attended  with  urinary  suisis  and  decomposition. 

Little  18  definitely  known  with  regani  to  tlio  intimate  j)TOceMfi  concerned 
in  theformaiion  of  renal  calcnfi.  The  preci})itation  of  roncretions  from  the 
urine  is  theoretically  possible  under  two  conditions,  nam<*ly,  either  if  the 
urine  contains  so  much  of  any  material  that  it  cannot  retain  all  of  it  in 
solution,  or  if  the  reaction  of  the  urine  becomoM  so  altered  that  certain  sub- 
stances are  thrown  out  of  solution.  The  simple  preci})itation  from  the 
urine  of  substances  capable  of  forminjr  calculi  l)y  no  means,  however,  alone 
gives  rise  to  the  formation  of  renal  cahuli,  for  microscopic,  and  particularly 
microchemic,  examination  of  renal  calculi  has  shown  that  the  calcuhm- 
fonning  substances  have  not  simply  crystallized  totrethcr,  but  that  they 
are  bound  together  by  an  oreranic  framework.  This  latter  probably  is 
scarcely  other  than  the  prrwluct  of  a  catarrhal  state  of  the  mucous  mem- 
brane of  the  renal  pelvis,  so  that  some  clinicians  have  referred  directly  to  a 
calculus-generating  catarrh.  As,  however,  bacteria  may  play  a  causative 
r6le  in  the  development  of  such  a  catarrh,  one  is  forced  to  the  conclusion 
that,  as  in  the  development  of  gall-stones,  sri  :iNo  in  the  formation  of  renal 
calculi,  bacteria  are  of  great  importance.  In  the  case  of  calculus-formation 
in  decomposed  urine  bacteria  atrain  are  concerned,  and  they  must  be  looked 
upon  as  the  cause  of  the  alkaline  decomposition.  In  this  way  is  exf>lained 
the  great  influence  that  all  conditions  of  urinar>'  sta-^is  exert  upon  the  for- 
mation of  renal  calculi,  for  whenever  urinary  stJisis  exists  exces.sive  devel- 
opment of  bacteria  in  the  urine  \<  iKis-ible. 

Symptoms  and  Diagnosis. — Renal  calculi  and  renal  sand 
may  be  present  in  the  pelvis  of  the  kiclncy  without  giving  risi*  to 
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any  symptom,  and  they  may  be  found  quite  accidentally  upon 
post-mortem  examination — latent  renal  calcvlL  In  otber  instances 
symptoms  of  pyelitis  or  pyelonephritis  appear^  and  that  these  are 
dependent  upon  renal  calculi  may  be  first  discovered  upon  opera- 
tive intervention  or  after  rupture  externally  with  the  discharge 
of  renal  calculi.  The  circumstance  would  naturally  be  suspicious 
if  the  urine  contained  considerable  crystalline  sediment,  and  from 
the  character  of  this  it  might  be  possible  to  judge  of  the  chemic 
constitution  of  the  calculus.  Not  rarely  pain  in  ti^e  renal  region  is 
present,  and  this  may  radiate  for  quite  a  distance,  and  not  at  all 
rarely  it  is  for  a  long  time  mistaken  for  lumbago,  intercostal  neu- 
ralgia, or  the  like.  Renal  calculi  at  times  give  rise  also  to  a 
peculiar  constrained  posture  of  the  body.  The  patients  walk  with 
the  body  bent  forward,  with  the  shoulder  depressed  toward  the 
affected  side,  and  the  vertebral  column  convex  toward  the  healthy 
side,  avoiding  from  fear  all  rotatory  and  flexor  movements  of  the 
vertebral  column,  and  they  walk  as  stiffly  as  a  stick,  placing  the  feet 
with  care  gently  upon  the  floor,  with  especial  concern  for  the  foot 
upon  the  diseased  side.  At  times  the  patients  complain  for  weeks 
and  months  of  nausea  and  vomiting  before  it  becomes  certain  that 
these  symptoms  are  due  to  reflex  irritation  by  calculi  in  the  pelvis 
of  the  kidney.  The  presence  of  renal  calculi  may  be  concealed 
also  behind  the  clinical  picture  of  chronic  caiairh  of  the  urinary 
bladder. 

Some  patients  suffer  repeatedly  from  hematuria,  as  the  canse 
of  which  renal  calculi  may  be  suggested  from  the  presence 
of  considerable  crystalline  sediment  in  the  urine.  One  of  the 
most  common  morbid  manifestations  is  renal  colic.  This  occurs, 
however,  only  when  calculi  leave  the  pelvis  of  the  kidney  in  an 
effort  to  pass  through  the  ureter  into  the  bladder,  and  remain  im- 
pacted in  the  ureter.  The  patients  then  complain,  in  general 
suddenly,  of  intense  pain  in  one  renal  region,  setting  in  either 
without  appreciable  cause  or  induced  by  bodily  over-exertion  or 
concussion,  emotional  disturbance,  indiscretion  in  eating  and 
drinking,  or  the  like.  The  pain  not  rarely  radiates  to  remote 
parts,  particularly  toward  the  bladder,  and  even  to  the  glans  penis 
and  tlie  thigh.  The  character  of  the  pain  is  variously  described^ 
and  is  almost  uniformly  designated  by  all  patients  as  overwhelm- 
ing. Tlie  facial  expression  is,  therefore,  one  of  fear  and  pain,  and 
the  skin  in  consequence  of  reflex  vascular  spasm  is  pale  and  cool, 
and  frequently  covered  with  cold  and  clammy  sweat.  If  the 
cerehml  vessels  are  involved  in  the  spasm  of  the  vascular  muscles, 
syncope  and  clonic  muscular  spasm  may  result.  Often  chill,  fever, 
and  vomiting  occur. 

Particularly  noteworthy  further  are  changes  in  the  mine  at 
the  time  of  the  attack  of  colic.  As  a  rule,  the  urine  is  passed 
in  diminished  amount,  and  in  some  cases  anuria  occurs,  although 
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but  one  ureter  is  occluded,  because  the  function  of  the  healthy 
kidney  is  suppressed  in  consequence  of  reflex  irritation.  Should 
the  anuria  persist  for  several  days,  danger  of  ureraia  may  arise, 
with  the  possibility  of  a  fatal  termination.  Frequently  the  urine 
is  bloody — hematuria;  this  occasionally  persists  for  a  considerable 
time,  and  may  be  quite  abundant.  It  is  due  to  injury  of  the 
mucous  membrane  of  the  renal  pelvis  by  the  impacted  calculus. 
If  the  lumen  of  the  ureter  again  becomes  free,  from  either  the 
return  of  the  calculus  into  the  pelvis  or  its  entrance  into  the 
bladder,  the  renal  pain  ceases,  the  urine  agjiin  becomes  abundant, 
and  gradually  the  blood  disappears.  Naturally,  sin'ere  pain  in 
the  bladder  and  urethra  may  be  renewed  when  the  cahnilus  begins 
its  passage  from  the  bladder  through  the  urethra  on  its  way  to  the 
outside. 

The  duration  of  an  attack  of  renal  colic  is  subject  to  great 
variation,  and  mav  be  from  a  few  hours  to  several  da  vs.  As 
a  rule,  renewe^l  attacks  of  renal  colic  occur  after  a  longer  or 
shorter  interval,  because  frequently  several  calculi  are  present  in 
the  pelvis  of  the  kidney,  or  the  calculi  have  returned  from  the 
ureter  into  the  pelvis  of  the  kidney,  subse(jueutly  to  resume  their 
passage  to  the  ureter.  Not  rarely  patients  suffer  from  attacks  of 
renal  colic  for  many  years  and,  at  times  with  greater,  at  other 
times  with  less  severity,  even  throughout  life.  An  attack  of  renal 
colic  is  not,  as  a  rule,  fatal.  Serious  dangers  may  arise  when  a 
renal  calculus  cannot  pass  upward  or  downward  in  the  ureter,  for 
tliere  may  then  result  inflammation,  gangrene,  and  rupture  of  the 
ureter,  with   nipidly  fatal  peritonitis.     If  a  renal   calculus  eom- 

Eletely  occludes  the  ureter,  the  urine  stagnates  in  the  pelvis  of  the 
idney,  and  acute  hi/ffroncphrosis  develoj>s,  and  at  times  gives  rise 
to  a  palpable  renal  tumor. 

That  an  attack  of  n^nal  eolie  is  due  to  the  presence  of  a 
calculus  will  become  denionstrated  with  e<Ttaintv  onlv  when  renal 
calculi  are  passed  with  the  urine.  Sus]>iei(ni  will,  natnrjilly,  always 
be  aroused  if  the  urine  contains  considerable  ervstulline  sediment, 
from  whose  nature  conclusions  innv  at  the  same  time  be  formed 
as  to  the  chemic  constitution  of  the  renal  ealenli.  In  r.jre  in- 
stances calculi  are  passed  with  the  urine  without  giving  rise  to 
any  symptoms,  most  commonly  in  elderly  women,  but  T  have 
observed  this  occurrence  at  times  als(>  in  men,  although  the  cal- 
culi were  almost  as  large  as  lentils.  For  this  to  take  place  the 
urinary  passages  must  be  of  a  certain  size  and  the  nnisculature 
be  relaxed. 

Prognosis. — The  prognosis  of  renal  calculi  is  not  unfavorable 
in  the  sense  that  death  but  rarely  results.  AVith  regard  to  perma- 
nent recovery,  the  conditions  are  naturally  different,  and  frecjuently 
there  is  renewed  formation  of  calculi  as  soon  as  the  old  calculi 
have  been  expelled.      The  conditions  become  serious  when  the 
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kidneys  are  profoundly  involved  in  consequence  of  the  formation 
of  calculi,  in  the  form  of  either  purulent  pyelonephritis  or  con- 
tracted kidney. 

Treatment. — The  treatment  of  renal  calculi  varies  in  accord- 
ance with  the  chemic  constitution  of  the  precipitates.  In  the 
presence  of  uraiic  calculi  experience  has  taught  the  wisdom  of 
interdicting  the  use  of  alcohol  as  largely  as  possible,  encouraging 
active  physical  exercise  in  the  open  air,  and  restricting  the  use  oi 
meat,  although  the  earlier  view  is  incorrect  that  generous  use  of 
meat  gives  rise  directly  to  increased  formation  of  uric  acid  in 
the  body.  All  substances  rich  in  nuclcin-bodies  (thymus,  spleen, 
brain,  lymphatic  glands,  liver,  kidneys)  are  to  be  avoided  particu- 
larly, because  uric  acid  is  derived  from  them.  In  order  to  diminish 
the  acidity  of  the  urine  vegetables  and  fruit  should  be  taken  in 
abundance.  It  has  of  late  become  the  fashion  to  eat  oranges  in 
considerable  amount.  It  is  well  for  the  patient  to  drink  daily  a 
bottle  of  an  alkaline  or  carbonated  water,  among  which  those  of 
Fachingen,  Obersalzbrnnn,  Ems,  Vichy,  Wiesbaden,  Giesshubel, 
Bilin,  may  be  mentioned.  The  use  of  tepid  baths  (28®  R. — 35® 
C. — 95°  F.)  twice  daily  generally  mitigates  such  symptoms  as  may 
be  present.  Attempts  have  further  been  made  to  eflPect  solution  of 
nratic  calculi  by  medicaments,  although  the  possibility  of  such  a 
result  has  not  been  demonstrated  with  certainty,  because  these  sol- 
vents pass  into  the  urine  in  such  small  amount  that  a  solution  of 
excreted  uric  acid  can  scarcely  be  conceived.  Among  such  sol- 
vents may  be  mentioned  the  following :  lithium  carbonate,  lithium 
benzoate,  lithium  salicylate,  lithium  citrate,  lithium  bromid  (of 
each,  0.5 — 7^  grains — thrice  daily  in  a  wine-glassful  of  soda-water), 
benzoic  acid  (0.5 — 7^  grains — thrice  daily),  magnesium  borocitrate 
(1.0  :  100 — 15  grains  :  3  fluidounces;  1  tablespoonful  every  hour), 
piperazin  (0.5 — 7^  grains — thrice  daily),  lysidin  (from  1.0  to  5.0: 
500 — from  15  to  75  grains  :  1  pint — of  soda-water  daily),  uricedin 
(0.5 — 7i  grains — four  times  ciaily),  urotropin  (1.0 — 15  grains — 
thrice  daily). 

Well-to-do  patients  may  be  recommended  cdurses  of  treat- 
ment at  the  baths  during  the  summer,  such  as  the  alkaline  baths 
of  Carlsbad,  Marienbad,  Tarasp,  Ems,  Wiesbaden,  Vichy,  the 
lithium-sprintrs  of  Assmannshausen,  Baden,  Salzschlirf,  and  the 
springs  of  Wiklungcn  and  Contrexeville.  Individuals  with  oxalate- 
calculi  should  observe  the  same  mode  of  life  as  those  with  uratic 
calculi,  and  they  should  be  especially  careful  to  avoid  such  vege- 
tables as  contain  an  abundance  of  calcium  oxalate.  These  include 
particularly  spinach,  tomatoes,  sorrel,  rhubarb,  cocoa,  and  tea. 
Xanthin-calculi,  cy din-calculi j  and  indigo-calculi  require  similar 
therapeutic  measures.  The  conditions,  however,  are  quite  different 
in  the  treatment  of  phoaphatic  calculi  and  carbonate-calcuU.  As 
these  occur  only  in  alkaline  urine,  efforts  should  be  made  to  render 
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the  reaction  of  the  urine  acid.  The  ingestion  of  vegetables  and 
fruit  should  therefore  be  restricted.  In  addition,  mineral  acids 
should  be  administered  internally,  as,  for  instance,  hydrochloric 
acid  and  nitric  acid  : 

B  Dilute  hydrochloric  acid, 

Dilute  nitric  acid,  each,      2.0  (30  minims) ; 

Distilled  water,  180.0  (6  fluidounces) ; 

Sirup  of  red  raspberry,  15.0  (J  fluidounce). — M. 

Dose:  16  c.c.  (1  tablespoonful)  every  two  hours. 

A  coexisting  pyelitis  naturally  will  also  be  favorably  influenced 
by  the  employment  of  alkaline  waters.  If  renal  colic  develops, 
a  liot  cataplasm  should  be  applied  to  the  loin,  weak  tea  or  an  acid 
water  should  be  taken  abundantly  in  order  to  increase  the  elimina- 
tion of  urine  and  to  favor  the  passage  of  the  calculus,  and,  if  the 
pain  be  severe,  a  subcutaneous  injection  of  morphin  may  be 
given  : 

B  Morphin  hydrochlorate,  0.3  (4J  grains) ; 

Glycerin, 

Distilled  water,  each,  5.0  (75  minims). — M. 

Dose:  From  0.25  to  0.5  (4  to  8  minims)  subcutaneously. 

Of  late,  the  operative  removal  of  renal  calculi  has  been  under- 
taken with  brilliant  results.  This  matter  will  arise  for  considera- 
tion when  the  symptoms  due  to  the  (;aleulus  are  so  persistent  and 
so  severe  as  to  render  life  unendurable  to  the  patient.  Under 
such  circumstances  the  kidney  and  its  pc4vis  will  be  incised 
— nephrolithotomy  ;  or  the  j)elvis  alone  will  be  opened — pj/eloHth- 
ctomy — and  the  calculi  removed.  In  addition,  impaeti(m  of  a 
calculus  in  the  ureter  may  furnish  the  indication  for  exposure  of 
the  ureter,  with  an  effort  to  force  the  ealenlus  upward  (»r  downward 
by  massage  with  the  fingers,  or,  should  this  fail,  the  ureter  may  be 
opened  in  order  to  remove  the  stone — urrffrolifliofowj/.  Finally, 
operation  will  be  resorted  to  when  the  eal<*uli  in  the  renal  pelvis 
have  induced  advanced  pyelon('j>hritis.  In  accordances  with  the 
condition  of  the  kidney  i\w.  opmition  of  iH'j)hrofoini/  or  i^\(  nfphrec- 
tomy  will  then  be  performed.  In  eases  of  (loni)tfnl  diagnosis 
explorcitory  incinion  of  the  kidney  has  even  i)een  practised. 


CARCINOMA  OF  THE  PELVIS  OF  THE  KIDNEY 

AND  THE  URETER. 

Primary  carcinoma  of  the  pelvis  of  the  kidney  or  the  ureter 
is  uncommon,  (jenerally  the  new-growth  is  a  sec(mdary  carcinoma 
which  has  invaded  the  pelvis  of  the  kidney  from  the  kidney  itself 
or  from  the  neighborhood.  The  symptoms  are  those  of  carcinoma 
of  the  kidney. 
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PARASITES  OF  THE  PELVIS  OF  THE  KIDNEY. 

Rarely  the  palisade-worm — Strongylns  gigas — is  found  in  the 
pelvis  of  the  kidney.  It  resembles  a  spool-worm,  except  that  it 
IS  supplied  with  six  instead  of  three  nipple-like  papillae  around 
the  buccal  orifice.  It  gives  rise  to  the  symptoms  of  pyelitis,  and 
causes  pain  in  the  kidney,  vesical  tenesmus,  pyuria,  and  hematuria. 
In  addition,  the  Distoma  hsematobium  ^  also  occurs  in  the  pelvis  of 
the  kidney.     It  gives  rise  to  the  same  clinical  symptoms  as  the 

Salisade-worm,  and  may  be  recognized  from  the  appearance  of 
istonia-ova  in  the  urinary  sediment.  The  eggs  are  oval,  and  in 
the  neighborhood  of  one  pole  possess  a  lateral  process.  The  para- 
sites may  bo  acquired  by  the  ingestion  in  the  Orient — ^as,  for 
instance,  in  Egypt — of  water  containing  ova. 


III.  DISEASES  OF  THE   URINARY  BLADDER. 


INFLAMMATION  OF  THE  URINARY  BLADDER 

(UROCYSTmS). 

Etiology. — Inflammation  of  the  urinary  bladder  is  most 
commonly  induced  by  bacteria,  while  toxic  urocystitis  is  far  less 
common.  Among  the  bacteria  Streptococcus  and  Staphylococcus 
pyogenes — particularly,  however,  the  Bacterium  coli,  at  times  also 
tubercle-bacilli,  gonococci,  and  proteus — may  be  mentioned  as  the 
exciting  agents  of  the  inflammatory  process.  Not  rarely  mixed 
infection  has  taken  place,  several  varieties  of  bacteria  occurring 
together.  A  niong  the  contributory  causes  for  infection  of  the  urinary 
bladder  with  bacteria,  exposure  to  cold  should  be  mentioned  in  the 
first  place — refrir/erafon/  (rheumatic)  urocystitis.  Exposure  of  the 
abdomen  while  the  body  is  the  seat  of  perspiration,  wetting  of 
the  clothing,  cold  l)aths  and  spongings,  and  insufficient  clothing 
are  not  rarely  assigned  by  the  patient  as  causes  of  the  disorder. 
Tramnatic  urocystitis  may  be  induced  by  external  or  internal 
injuries  ;  as,  for  instance,  by  a  fall,  a  blow,  a  kick  in  the  hvpo- 
gastrium,  the  introduction  of  a  catheter  and  other  surgical 
instruments,  even  when  these  have  been  sterilized.  Urocvstitis 
arises  with  great  frequency  l)y  extension  firom  adjacent  disease. 
Chronic  gonorrhea  involving  the  posterior  portion  of  the  urethra 
often  causes  urocystitis,  and  many  cases  of  apparently  spontaneous 
origin  are  dependent  upon  an  insidious,  almost  forgotten  chronic 
gonorrheal  urethritis.     Urocystitis,  however,  also  frequently  com- 

*  Schistosoma  haematobium. — A.  A.  E. 
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plicates  acute  gonorrheal  urethritis,  parametritis,  and  perimetritis, 
oophoritis,  proctitis,  prostatitis,  pyelitis,  and  nephritis. 

Previons  disease  of  the  bladder  also  is  a  common  cause  for  uro- 
cystitis,  which  thus  is  encountered  in  association  with  vesical  calculi 
and  tumors  and  tuberculosis  of  the  bladder.  Urocystitis  occurs  with 
particular  frequency  in  association  with  paralysis  of  the  bladder, 
for  when  the  sphincter  vesicae  is  paralyzed  the  possibility  arises 
for  the  entrance  of  bacteria  from  the  urethra  into  the  bladder, 
with  the  development  of  inflammation.  Urocystitis  occurs  at  times 
in  the  course  of  infections  diseases  (typhoid  fever,  pneumonia, 
articular  rheumatism,  cholera,  dysentery,  septicopyemia).  Imme- 
diate infection  of  the  bladder  with  bacteria  may  be  effected  by 
means  of  catheters  and  other  surgical  instruments  if  these  are  not 
freed  from  bacteria  and  sterilized  before  introduction  into  the 
bladder ;  but  even  the  introduction  of  sterile  instruments  mav  not 
be  unattended  with  danger  if  the  urethra  contains  bacteria  in 
considerable  number,  as  these  may  be  forced  into  the  bladder 
by  the  instrument  used.  Toxic  uroei/fttUiH  is  occasionally  observed 
after  the  ingestion  of  cantharides,  balsamics,  or  mineral  acids. 
Also,  the  injection  of  irritating  substances  into  the  urethra  not 
rarely  gives  rise  to  inflammation  of  the  bladder.  All  conditions 
attended  with  urinary  stasis  favor  in  marked  degree  the  develop- 
ment of  urocystitis,  because  bacteria  readily  undergo  multiplication 
in  stagnant  urine.  For  this  reason  the  disorder  is  frequently 
observed  in  the  train  of  stricture  of  the  urethra  and  prostatic 
hypertrophy,  during  pregnancy,  in  association  with  flexion  of  the 
uterus,  constipation,  and  after  suj)pression  of  urine.  Urocystitis 
is  an  uncommon  disease  in  childhood,  hut  it  is  particularly  fre- 
quent in  the  aged.  In  men  it  is  often  dependent  upon  senile 
hypertrophy  of  the  prostate  gland.  Experience  has  shown  that 
men  suffer  from  urocystitis  more  commonly  than  women. 

Anatomic  Alterations. — The  nmcous  membrane  of  the  uri- 
nary bladder  when  inflamed  exhibits  redness,  swelling,  and  in- 
creased secretion  of  mucus.  In  the  presence  of  acute  urocystitis  the 
color  of  the  mucous  membrane  is  bright  red,  while  in  the  presence 
of  chronic  inflammation  it  is  rather  brownisli  red  or  reddish  gray. 
Frequently,  extravasations  of  blood  have  tak(»n  place  into  the 
mucous  membrane,  which  then  presents  a  bloody  or  brownish, 
mottled  appearance,  and  in  case  of  chronic  inflammation  a  grayish 
or  a  blackish,  mottled  appearance.  The  sw(»lling  of  the  nincous 
membrane,  in  cases  of  acute  inflammation,  depends  upon  serous 
infiltration,  while  in  cases  of  chronic  inflammation  it  is  due  to 
inflammatory  hyperplasia  of  the  tissues  of  the  mucous  membrane. 
The  inflammatory  hyperplasia  of  the  connective  tissue  not  rarely 
extends  to  the  muscular  coat  of  the  bladder,  in  consequence  of 
which  the  latter  becomes  thickened  and  often  projects  into  the 
cavity  of  the  bladder  in  the  form  of  numerous  columns  (tnibecular 
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degeneration),  so  that  the  interior  of  the  bladder  suggests  the 
appearance  of  one  of  the  ventricles  of  the  heart. 

Often  the  cavity  of  the  bladder  is  altered,  the  viseus  beine  either 
unusually  capacious  or  remarkably  small,  and  accordingly  a  distinc- 
tion has  been  made  between  eccentric  and  concenbic  hypertrophy  of 
the  bladder.  Occasionally  some  of  the  spaces  between  projecting  col- 
umns of  muscle  have  undergone  bulging,  and  pockets  (diverticula) 
of  greater  or  lesser  size  have  developed,  which  at  times  are  larger 
than  the  cavity  of  the  bladder  itself,  and  occasionally  con^in 
urinary  calculi.  At  times  the  serous  membrane  of  the  bladder 
also  is  involved  in  the  inflammatory  thickening,  and  presents  a 
tendinous  and  turbid  appearance. 

Increjiscid  secretion  of  nmcus  in  cases  of  inflammation  of 
the  bladder  is  attended  with  an  abundant  deposition  of  mucus 
and  considerable  admixture  of  mucus  with  the  urine.  The  urine 
contained  within  the  bladder  usually  presents  a  turbid,  a  mucous, 
a  purulent,  often  also  a  blo<Kly,  api>earance,  and  is  frequently 
oftensive  in  otlor  from  alkaline  decomposition.  Severe  inflam- 
mation of  the  bladder  is  at  times  attt^nded  with  circumscribed 
accumulation  of  pus  in  the  wall  of  the  bladder — abscess  of  the 
vrlndry  bla<Jder ;  or  there  may  be  purulent  inflammation  of  the 
serous  coat  of  the  bladder — pericystitis.  That  variety  of  uro- 
cystitis  in  which  fibrinous  membranes  form  U]>on  the  surface 
of  the  nuicous  membrane  is  upon  the  whole  rare — -j^seudoniem- 
branous  uroci/stith  (Jibrhwus  or  croupous  tirocystitis).  Necrosis  also 
occurs  occasionally  uj)on  the  mucous  membrane — necrotic  or  pseiulo- 
diphtheric  nroci/stitis ;  and  this  appears  in  the  form  of  grayish-green 
or  blackish  masses,  after  exfoliation  of  which  alcers  remain  upon 
the  mucous  membrane.  At  times  the  ulceration  extends  deeply, 
and  rupture  of  the  bladder  may  take  place,  with  the  development 
of  a  vesical  fistula.  Rupture  may  take  place  into  the  vagina,  the 
rectum,  the  peritoneal  cavity,  or  externally. 

Symptoms  and  Diagiiosis. — In  accordance  with  the  dura- 
tion of  inflammation  of  the  bladder  a  distinction  is  made  between 
acute  and  chronic  urocifMitis,  The  latter  may  persist  at  times  for 
many  years.  Both  varieties  naturally  have  in  common  the  two 
most  important  symptoms — derangement  of  micturition  and  altera- 
tions in  the  urine. 

Acute  urocystitis  is  often  first  indicated  by  difficulty  in  micturi- 
tion. The  jwtients  sutter  from  excessively  frequent  vesical  tenes- 
w?/,«i,  and  the  act  of  micturition  itself  is  attendea  with  severe  pain, 
with  especial  frequency  and  intensity  at  the  conclusion  of  the  act 
If  micturition  is  n^jx'ated  at  short  intervals,  only  a  few  cubic 
centimeters  of  urin(»  are  voide<l  each  time,  and  frequently  only  a 
few  drojis.  In  addition,  the  |>atients  often  complain  of  a  heavy 
and  generally  also  markedly  painful  feeling  in  the  hypoffostriumy 
which  is  greatly  increased  by  pressing  in  this  region.     At  times 
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retention  of  urine  occurs,  either  because  the  mucous  membraue  in 
the  neighborhood  of  the  urethral  orifice  is  greatly  swollen  as  a 
result  01  the  inflammatory  process,  or  in  consequence  of  spasm  of 
the  sphincter  of  the  bladder.  The  urine  presents  a  variable 
appearance  in  accordance  with  the  nature  of  the  inflammatory 
process.  In  the  mildest  cases,  which  may  be  designated  jnucoits 
urocyditis  (or  less  appropriately  catarrh  of  the  urinary  bladder^ 
the  urine  contains  an  excessive  amount  of  mucus,  so  that,  on  stand- 
ing, an  exceedingly  dense  and  extensive  cloud  of  mucus  forms 
at  the  bottom  of  the  vessel.  On  microscopic  examination  of  the 
urinary  sediment  a  small  number  of  round  cells  are  found,  and 
often  a  large  number  of  desquamated  epithelial  cells  from  the 
mucous  membrane  of  the  bladder,  so  that  the  condition  might  l>e 
designated  desquamative  catarrh  oft/ie  urinary  bUifJder,  At  the  same 
time  the  urine  retains  its  acid  n^action,  and  in  sf)me  cases  it  may 
be  even  more  than  ordinarily  acid. 

The  designation  suppurative  urocy!>iitii^  (purulent  catarrh  of 
the  urinary  bladder)  may  Ik?  applied  to  cases  in  which  the  urine 
contains  an  abundance  of  pus-oorpns^les — pyuria.  On  standing, 
a  greenish-gray  sediment  collects  at  the  lx)ttom  of  the  vess^fl,  c^m- 
sisting,  in  addition  to  pus-coq)nscle>,  of  des^juamated  epithelial 
cells  from  the  mucous  membrane  oi^  the  bladder.  In  the  pre?<ence 
of  purulent  urocystitis  al.so  the  urine  often  retains  it-«  acid  reac- 
tion, while  in  other  instances  alkaline  fermentation  takes  place, 
as  indicated  by  the  disagreeable,  pnn^ont,  urinous  odor.  Under 
such  conditions  definite  cristalliiH*  formations  also  frequentiv 
appear  in  the  urinar}'  se<Jiment.  c-ipecially  tlv*  r*otfin-lid  cr\'stais 
of  amraonio- magnesium  ph^r^phatr-  (als^»  known  as  triple  phos- 
phate), and  the  thorn-apple  varietic-  of  arid  ammonium  urate. 

At  times  the  pa*  U  transformed  into  a  vhc'ul.  mucoid  ma^^,  and  on 
microscopic  examination  it  i*  found  that  thf  pu*-corpa-/:l^  an-  greatly 
swollen  and  transformed  into  alm'^r-t  hom'^nr^neou-.  fxilynurlear  cell*. 
Sometimes  such  a  ma;^  interf^r^-  with  n.i'^-turition,  and  if  a  cath-^-t'^r  be 
introduced  into  the  V>Iadder  the  ma^w  n.ay  r^-  evacuated,  often  with  srreat 
diflScolty,  when  a  greater  or  I^^-^er  ani'/-,r.*.  of  urine  readily  e-':^ :>::>.  At 
times  the  urine  acquire*  a /'^m^  /y//>r.  or;v>-:4!y  from  the  f»enetration  into 
the  bladder  of  pi?*  from  adjacf-nt  Uy^.r**  of  r/W*-!.  The  o^ior  of  hydrogen 
stilphid — hydrothumvria — ha.*  al^^  l^^^n  orH^rr^-rJ.  should  the  urine  con- 
tain sugar,  gas  maybe  gen*^rate<i  il  \\\*'  ':/.:s,:i'r  ::,ti.  ii*  f'-rmentation — 
pneumaturia. 

At  time«  the  urine  c^^ntainr  Uo^^f  in  addition  to  p»:^! — hemor- 
rhagic uroeyMiti*^  In  part  th^-  r^A  M'i--i-f-<prT»':-^I'-^  ar*-  rvith^i 
uniformly  iMlmixe^l  with  the  tirin^.  or.l  in^if<srt  to  >.  a  .i:ry-re<l, 
almost  claT-like  crJor.  an^i  in  tftrt  '^fpA-^-.^iX^  ar-^-  :'»*;nd  in  th*- 
urinary  sedinMfit.  Fonnnst^.y.  tlie  'T;-- •  ar^-  T^i^T--  '.u  '.<h!i  h 
necrotic  vesicad  inafioa«  m^ yij^ri:--  U<-^»ri."-  •l^trj'^^^h^l  rsfid  :-  •  vi/-. 
oated  with  tiyn  urinfr  Itt  iar/*-r  ^r  -mall*  r  -K!v-.li.  pw-..':.  rr.^rr.- 
braoom  crsthis  m  at  tim<^  auend*-^:  --ri-h  th^  i.r-— ^r.  -   •:  f.rrr'«a 
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membrane  in  the  urine.  The  amount  of  urine  in  cases  of  inflam- 
mation of  the  bladder  is  oflen  increased^  probably  in  consequence 
of  reflqx  irritation  of  the  secretory  nerves  of  the  kidneys,  and 
accordingly  the  specific  gravity  of  the  urine  is  diminished.  The 
general  condition  may  remain  unchanged,  apart  from  the  fact  that 
sleep  may  be  greatly  disturbed  by  the  annoying  tenesmus.  In 
some  cases,  however,  slight  fever  may  be  present.  The  mtients 
lose  their  appetite,  complain  of  increased  thirst,  and  rapidly  be- 
come pale  and  miserable. 

Acute  urocystitis  may  extend  over  a  few  days,  or  it  may  per- 
sist for  from  four  to  eight  weeks.  As  a  rule,  recovery  takes  place 
gradually,  the  difficulty  in  micturition  growing  progressively  less, 
while  the  urine  becomes  more  and  more  clear,  and  regains  its 
natural  appearance.  Should  an  abscess  of  the  wall  of  the  blad- 
der develop,  symptoms  of  severe  general  septicemia  frequently 
appear,  and  should  the  urocystitis  become  complicated  by  a  perir 
urocystitis  the  region  of  the  bladder  will  be  extremely  sensitive  to 
touch. 

Chronic  urocystitis  either  develops  in  the  sequence  of  acute 
inflammation  of  the  bladder,  if  this  recurs  frequently,  and  partic- 
ularly if  recurrence  takes  place  before  recovery  from  the  preceding 
attack  has  completely  resulted ;  or  it  appears  from  the  outset  in  a 
chronic  and  torpid  form.  The  latter  circumstance  depends  in  }>art 
upon  the  causative  factors.  Thus,  tumors,  calculi,  and  tuberculo- 
sis of  the  bladder,  as  well  as  prostatic  hypertropliy  and  stricture 
of  the  urethra,  usually  give  rise  to  chronic  urocystitis  from  the 
outset.  Patients  with  chronic  inflammation  of  the  bladder  com- 
plain, as  a  rule,  of  vesical  tenesmus  and  pain  in  micturitiony  although 
the  symptoms  are  generally  less  pronounced  than  in  cases  of  acute 
urocystitis.  The  urine  contains  pus  or  blood,  and  gradually 
acquires  an  alkaline  reaction.  Fever  is  generally  absent,  except 
when  acute  exacerbations  occur,  while  strength  is  gradually  lost, 
and  eventually  death  may  result  from  exhaustion.  At  times 
putrid  urinary  products  are  absorbed  from  the  bladder,  and  uri- 
narif  septicania  develops  (fever,  stupor,  sweats,  exhaustion).  The 
inflammatory  process  may  also  extend  from  the  bladder  to  the 
pelvis  of  the  kidneys,  and  give  rise  to  pyelonephritis  and  its  con- 
sequences. 

Chronic  urocystitis  becomes  particularly  troublesome  when 
complicated  by  paralysis  of  the  sphincter  of  the  bladder.  The 
patients  are  then  unable  to  retain  the  urine,  which  is  passed  into 
the  clothing  and  the  body-linen,  and  they  diffuse  a  penetrating, 
urinous  odor,  while  at  the  same  time  the  soiled  clothing  ac- 
quires a  reddish-yellow  color  where  it  is  saturated,  and  in  this 
way  the  condition  of  incontinence  may  become  manifest  even  to 
the  ordinary  observer.  Wlu^n  eccentric  hypertrophy  of  the  bladder 
has  developed  in  the  course  of  chronic  urocystitis  the  bladder  may 
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be  felt  above  the  piibes  and  is  never  completely  emptied.  In  the 
presence  of  concentric  hypertrophy  of  the  bladder  the  viscus  must 
be  emptied  at  short  intervals,  as  it  is  capable  of  containing  only  a 
small  amount  of  fluid,  and,  besides,  the  bladder  can  frequently  be 
felt  through  the  vagina  or  the  rectum  as  a  hard,  globular  body. 
The  diagnosis  of  aeute  and  chronic  urocystiiis  is  not  difficult  on 
account  of  the  readily  appreciable  symptoms,  but  diagnostic  diffi- 
culty may  arise  in  the  determination  of  the  causes  of  the  inflam- 
matory  process. 

Prognosis. — The  prognosis  of  inflammation  of  the  bladder 
depends  essentially  upon  the  curability  or  incurability  of  the  caus- 
ative factors.  Cryptogenetic  chronic  urocystitis  in  young  persons 
deserves  particular  consideration,  for  it  is  often  dependent  upon 
tuberculosis. 

Treatment, — The  following  measures  for  the  prophylaxis  of 
inflammation  of  the  bladder  arc  particularly  to  be  mentioned  : 
Avoidance  of  exposure  of  the  abdomen  when  the  body  is  heated, 
introduction  into  the  bladder  of  only  thoroughly  sterilized  instru- 
ments,  careful  and  thorough  treatment  of  urethritis,  and  care  in 
the  use  of  cantharides,  balsamics,  and  other  agents  capable  of 
causing  irritation  of  the  bladder.  In  the  treatment  of  all  varieties 
of  urocystitis  the  first  place  should  be  given  to  the  mode  of  life  and 
the  diet.  Persons  with  acute  catarrh  of  the  bladder  should  re- 
main in  bed,  and  those  with  chronic  catarrh  should  protect  the 
hypogastrium  against  cold  by  the  application  of  a  woollen  abdoja- 
inal  bandage.  Sudden  cooling  of  the  hypogastric  region  is  always 
injurious.  The  use  of  6a</w,  at  a  temperature  of  30°  R.  (37.5°  C. 
— 99.5°  F.),  for  from  fifteen  to  thirty  minutes,  from  twice  to  four 
times  weekly,  may  be  advised.  After  the  bath  warmed  clothing 
should  be  put  on.  The  bed,  also,  should  be  warmed.  All  irri- 
tating ar/«c/e8  qf/ood  a/ifi  drink  should  be  avoided,  particularly 
strong  alcoholics,  beer,  spices,  acids,  fruit,  and  asparagus,  the  last 
of  which  readily  causes  irritation  of  the  urinary  organs.  The  use 
of  boile<l  milk  is  particularly  to  be  recommended,  to  each  glass  of 
which  a  tablespoonful  of  liine-watcr  may  be  advantageously  added. 
The  use  of  weak  tea  also  may  be  recommended.  If  thirst  be 
marked,  a  bottle  of  Vichy,  Fachingen,  Ems,  Wildungen,  Gies- 
shiibler,  or  Bilin  water  daily  should  he  permitted.  In  cases  of 
acute  inflammation  of  the  bladder  internal  treatment  must  suffice, 
and  use  be  made  particularly  of  astringents,  disinfectants,  or  bal- 
samics. Among  a8trinf/enf.s,  I  prefer  a  tea  of  nva  ursi  leaves, 
making  use  less  commonly  of  tannic*  acid,  arbutin,  and  other 
astringents : 

R  Uva  ursi  leaves,  100.0    (.S  tluidounces). 

Dose:  1  tablespoonful  to  a  large  cup  of  water  as  an  infusion  thrice 
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In  addition,  dmnfedants  may  be  administered  at  the  same  time, 
and  of  these  I  prefer  salol : 

B  Salol,  .1.0    (15  grains) ; 

Saccharin,  0.02  (J  grain). — M. 
Make  10  such  powders. 
Dose :  1  powder  every  three  hours. 

Saccharin  is  advantageously  selected  as  a  corrective  for  salol,  because 
an ti fermentative  properties  have  heen  ascribed  to  it  also.  Should  the  urine 
acquire  a  greenish  or  blackish  color  after  the  use  of  salol,  this  will  be  no 
reason  for  the  withdrawal  of  the  drug;  but  the  conditions  are  otherwise  if 
albumin  in  considerable  amount  appears  in  the  urine.  The  remedy  may  be 
continued  for  from  ten  days  to  two  weeks.  In  my  experience,  salicylic  acid 
(1.0—15  grains — every  two  hours)  and  sodium  salicylate  (1.0 — 15  grains — 
every  two  hours)  are  less  reliable  in  action  than  salol. 

Among  balsamics,  the  first  place  should  be  given  to  oil  of  tur- 
pentine,  which  likewise  may  be  employed  for  one  or  two  weeks  : 

R  Oil  of  turpentine,  10.0    (2}  iiuidrams). 

Dose :  10  drops  in  milk  thrice  daily. 

When  the  urine  is  highly  alkaline,  potamum  chlorate  has  been 
recommended,  although  my  personal  experience  with  it  is  by  no 
means  favorable : 

R  Solution  of  potassium  chlorate,  10.0 :  200  (2}  drams :  6}  fluidounces). 
Dose:  15  c.c.  (1  tablespoon iiil)  thrice  daily  after  meals. 

Potassium  chlorate  should  be  given  only  when  the  stomach  contains 
food,  and  never  when  this  viscus  is  empty,  as  in  the  latter  event  toxic  symp- 
toms might  be  readily  induced  (dissolution  of  red  corpuscles  and  its  conse- 
quences). 

The  internal  treatment  of  chronic  inflammation  of  the  bladder 
is  the  same  as  that  of  acute  cystitis,  although  in  obstinate  cases 
local  treatment  of  the  bladder  with  IrrigationB  should  be  recom- 
mended additionally.  Naturally,  the  latter  will  effect  complete 
and  permanent  success  only  if  previously  the  causal  indications 
have  been  met,  and,  for  instance,  vesical  calculi  removed,  pros- 
tatic hypertrophy  or  stricture  of  the  urethra  relieved,  and  the 
like. 

For  irrigation  of  the  bladder  an  ordinary  irrigator  and  a  simple  catheter 
arc  employed.  Fluid  at  the  temperature  of  the  body  and  under  moderate 
presisnre  is  permitted  to  flow  into  the  bladder  until  the  natient  complains 
of  a  sense  of  fulness  or  the  fundus  of  the  bladder  can  oe  felt  above  the 
symphysis  of  the  pubes.  The  employment  of  a  double-current  catheter 
appears  less  serviceable,  because  the  bladder  is  not  distended  and  com- 
pletely filled,  so  that  some  portions  of  the  wall  of  the  bladder  and  diverticula 
readily  remain  unirrijrated.  As  the  bladder  when  the  seat  of  chronic  inflam- 
mation often  has  a  tendency  to  contract  gradually  and  undergo  progressive 
diminution  in  size,  it  is  advantaireous  from  time  to  time  to  cause  marked 
distention  of  the  viscus  by  completely  filling  it.  As  an  irrigating  fluid  a 
solution  of  si/irr  nitrate  should  be  piven  first  place.  A  weak  solution  (0.2: 
r>(H> — 3  grains ;  !(>  fluidounces)  is  begun  with,  and  the  strength  is  srraduallv 
increased  to  A.O  :  r)(K>  1 7 A  irrains :  !(>  fluidounces).  Tannic  acid  and  borir  acii 
(from  2.0  to  lU.0 :  000 — from  30  grains  to  2J  drams:  16  fluidounces)  are  also 
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recommendation.  If  the  urine  conUin  large  amounts  of  mucua, 
I  be  irrigated  willi  todlum  ekiorid  (5.0 :  600 — 75  gralna ; 
ID  fluidouncea),  I  rarely  employ  ditin/eclanfa ;  in  particular  care  should 
be  exertjieed  in  the  use  of  carbolic  ncid  and  mercuric  cblurid,  aa  dangerous 
intosication  may  readily  be  induced  thereby. 

In  obHtiaate  cases  uf  chronic  inflnmniatioti  of  the  bladder  inci- 
sion of  the  bladder — urocj'stotomv — lias  even  been  resorted  to, 
with  direct  treatment  of  the  wall  of  the  bladder,  and  recently 
carett^e  of  the  mucous  membrane.  In  the  presence  of  chronic 
catarrh  of  the  bladder  courses  of  treatment  at  the  sprlngB  have 
also  been  followed.  Watei-s  coutainiug  calcium  sulphate  have 
been  particularly  recommended,  such  as  Carlsbad,  Vichy,  Ems, 
Neuenahr,  Contrexeville,  Wildungen.  Also  indifferent  thermal 
springs  (Pfaffers,  Ragaz,  Wildbad,  Ciaetein)  are  frequently  useful. 
If  rrlmiion  of  urine  occur  in  the  course  of  iunammation  of 
the  bladder,  the  urine  should  be  withdrawn  by  means  of  a 
catheter,  AIho  in  cases  of  eccmictc  htfpeiiroahy  of  the  bladdtr 
catheterization  should  be  practised  systematically  in  order  to  evac- 
uate the  bladder  completely  from  time  to  time.  In  cases  of  eon- 
centric  hypertrophy  of  the  hfatfricr  the  patient  should  be  urged  to 
retain  the  urine  for  as  long  a  time  as  possible,  in  order  to  effect 
eradual  distention  of  the  viscus.  Market!  vesical  tenesmus  can 
be  effectually  relieved  by  a  aubcutnaeoua  injection  of  morphin  or 

*  suppositories  of  morphin  : 
K  Morphin  hydrochlorate,  0.1  (Ij  grains); 

Cocoa-butler^  sufficient  i«  make  10  auppwiitoriea. 
Dose :  1  BUppoaitory  once  or  twice  daily. 

CARCINOMA  OF  THE  URINARY  BLADDER. 

Etiology. — Carcinoma  of  ihc  urinary  liladdcr  is  generally 
secondarr,  and  arises  frc(|ucntly  by  direct  extension  from  adjacent 
organs  (rectum,  prostate  gland,  uterus).  The  disorder  is,  on  the 
whole,  an  uncommon  one,  and  it  almost  always  occurs  after  the 
thirtieth  year  of  life,  and,  as  experience  has  shown,  more  cora- 
motily  in   wimien   tlian  in  men. 

AJnatomic  Alterations.— Carcinoma  of  the  bladder  is  most 
commonly  scatwl  at  the  neck  and  at  the  base  of  the  bladder.  At 
tinies  the  morbid  process  consists  in  extensive  carcinomatous  in- 
filtration of  the  wall  of  the  bladder,  particularly  of  the  submu- 
cosa,  while  at  other  times  it  gives  rise  to  a  circumscribed  neo- 
plasm, attached  to  the  interior  of  the  bladder  by  means  either  of 
a  broad  base  or  of  a  slender  j>edicle.  The  new-growth  may  be 
an  epithelial  carcinoma  (cancroid),  or  a  villous  carcinoma,  or  a 
scirrhuB ;  least  commonly  it  appears  as  a  medullary  carcinoma  or 
colloid  carcinoma.  Not  rarely  tlie  carcinomatous  tissue  under- 
goes disintegration,  with  the  development  of  a  carcinomatoua 
As  a  result  of  this  proce.s8  almost  all  the  new-growth  majr 
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be  destroyed,  so  that  the  nature  of  the  neoplasm  will  at  times 
be  recognizable  only  from  the  carcinomatous  infiltration  of  its 
margins.  Under  such  circumstances  rupture  of  the  bladder  into 
adjacent  organs  (rectum,  vagina,  abdominal  waJl,  perineum)  may 
also  take  place.  The  mucous  membrane  of  the  bladder  is  almost 
always  in  a  state  of  chronic  inflammation. 

Symptoms  and  Diagnosis. — Carcinoma  of  the  bladder  is 
often  concealed  for  a  long  time  behind  the  symptoms  of  chronic 
cystUiSj  and  at  times  the  true  condition  is  disclosed  only  on  post- 
mortem examination.  Chronic  cystitis  should  always  arouse  sus- 
picion as  to  its  carcinomatous  nature  if  the  symptoms  of  inflam- 
mation of  the  bladder  appciir  to  develop  spontaneously  in  an 
elderly  person,  in  the  absence  of  signs  of  the  presence  of  a  calculus 
or  of  prostatic  hypertrophy,  if  pallor  and  emaciation  increase 
rapidly,  and  tlie  inguinal  glands  are  indurated  and  enlarged  in 
consequence  of  carcinomatous  degeneration.  Frequently  hema- 
turia occurs,  and  this  may  be  repeated  from  time  to  time  and 
accelerate  in  marked  degree  the  pallor  and  the  debility.  At 
times  the  bleeding  is  so  profuse  and  uncontrollable  as  to  cayse 
death  from  hemorrhage. 

The  diagnosis  of  carcinoma  of  the  bladder  will  be  positive 
only  when  undoubted  masses  of  carcinomatous  tissue  can  be 
demonstrated  in  the  urinary  sediment,  or  when  the  new-growth 
becomes  accessible  to  palpation  or  inspection.  On  examination 
of  the  urinary  sediment  it  will  be  important  to  learn  whether  an 
unusually  large  number  of  multinucleated  epithelial  cells  are 
present,  or  whether  perhaps  macroscopically  visible  shreds  and 
flocculi  of  carcinomatous  tissue  can  be  found  in  the  urine.  Only 
rarely  will  it  be  possible  to  f(?el  a  carcinomatous  growth  of  the 
bladder  as  a  nodular  tumor  through  the  abdominal  walls.  Most 
commonly  it  can  be  palpated  on  examination  through  the  rectum 
or  vagina,  or  by  means  of  a  catheter.  In  the  last  event,  one  must 
be  prepared  to  detect  an  earthy  scratching  with  the  catheter, 
because  not  ran^ly  the  surface  of  the  new-growth  is  covered  with 
a  crystalline  sediment.  At  times  portions  of  new-growth  remain 
impacted  in  the  fenestruni  of  the  catheter,  and  these  should  be 
carefully  (examined  microscopically.  liarely,  in  women  portions 
of  tumor  are  observed  to  project  into  the  urethra.  Recently  an 
element  of  accuracy  and  certainty  has  been  added  to  the  diagnosis 
of  diseases  of  the  bladder  through  the  introduction  of  illuminating 
apparatus  into  that  viscns — urocj/fitoseopy — which  renders  possible 
thorough  examination  of  the  interior  of  the  bladder. 

Patients  with  carcinoma  of  the  bladder  often  suffer  from  severe 
pain  in  the  hjrpogastric  region,  which  is  prone  to  appear  particularly 
during  the  night,  and  not  rarely  radiates  for  considerable  distances 
(loins,  thigh).  At  times  retention  of  urine  occurs,  but  incontinence  of 
urine  also  may  develop  if  the  tumor  has  invaded  the  orifice  of  the 
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urethra,  and  has  destroyed  the  sphincter  of  the  bladder.  Febrile 
symptoms  are  not  rarely  present,  particularly  if  the  urine  is  greatly 
decomposed.  Death  generally  occurs  within  a  year  as  the  result 
of  exhaustion  or  urinary  septicemia  or  rupture  of  the  bladder, 
and  at  times  also  of  luicontrollable  hemorrhage.  If  the  orifices 
of  the  ureters  are  obstructed  by  the  new-growth,  hydronephrosis, 
pyelonephritis,  pyonephrosis,  and  septicemia  may  readily  develop. 
Prognosis  and  Treatment. — The  prognosis  of  carcinoma 
of  the  bladder  is  still  extremely  grave,  although  it  has  been  ren- 
dered rather  more  favorable  in  recent  years  since  successful 
attempts  have  been  made  to  remove  the  new-growth  by  operative 
means.     No  result  can  be  effected  by  internal  remedies. 

PARASITES  OF  THE  URINARY  BLADDER* 

Among  animal  parasites  the  presence  of  a  free  echinococcus-cysi 
in  the  bladder  has  been  recorded  in  one  case.  In  the  Orient,  par- 
ticularly in  Egypt,  the  Distoma  hceinatobium  *  occurs  not  rarely  in 
the  blood-vessels  of  the  bladder,  and  it  may  give  rise  to  severe 
inflammation,  ulceration,  and  hemorrhage  from  the  mucous  mem- 
brane. The  disease  can  be  diagnosed  from  the  presence  of  distoma- 
ova  in  the  urinary  sediment,  and  these  will  be  recognized  from 
their  oval  shape  and  the  lateral  process.  If  the  bladder  and  the 
intestine  are  adherent  and  in  free  communication,  nscarides  may 
at  times  gain  entrance  into  the  bladder,  and  can  sometimes  be 
removed  from  the  urethra  with  the  fingers. 

Vegetable  parasites,  particularly  bacteria,  are,  as  has  been  men- 
tioned, of  great  significance  in  connection  with  decomposition  of 
urine  and  inflammation  of  the  bladder.  Fragments  of  leptothrix 
have  been  found  in  saccharine  urine.  At  times  special  sarciiKE 
have  been  found  in  the  urine.  These  are  somewhat  smaller  than 
the  sarcinae  of  the  stomach,  but  similar  in  their  quadrangular 
shape  and  in  their  arrangement  in  groups  of  four  or  more.  At 
times  the  sarcinae  form  a  considerable  sediment.  They  occur  in 
alkaline  and  in  acid  urine,  and  give  rise  to  no  particular  symj)toms. 
Some  patients  suffer  from  bavteriuri(t,  their  urine  containing  bac- 
teria at  the  time  of  evacuation,  presenting  a  light-yellow  and  turbid 
appearance,  and  being  characterized  by  a  stale  odor  suggestive  of 
meat-broth.  Symptoms  are  usually  wanting.  The  condition  is 
often  obstinate.  The  administration  of  salol  (1.0 — 15  grains — 1 
powder  every  two  hours)  may  be  recommended. 

FOREIGN  BODIES  IN  THE  URINARY  BLADDER. 

Foreign  bodies  may  be  introduced  into  the  bladder  from  without 
or  find  their  way  into  the  viscus  from  adjacent  orgjuis.     Thus,  in 
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a  case  of  a  vesico-intestinal  fistula  striate)!  mnsciilar  ILben,  Tege- 
table  cells,  and  other  articles  of  food  have  been  found  in  the  urinary 
sediment.  At  times  flatus  escapes  from  the  bladder.  Occasion- 
ally gall-stones  are  present  in  the  urinary  bladder,  and  require 
removal  by  means  of  cystotomy,  having  made  their  way  into  the 
bladder  through  the  biliary  passages  or  the  intestine.  Hair  has 
also  been  observed  in  the  urine — pilimictio — when  communication 
has  been  established  between  the  bladder  and  a  dermoid  or  an 
ovarian  cyst.  Even  bits  of  cartilage  and  of  bone  and  teeth  have 
been  found  in  the  urine  under  such  circumstances. 


NEUROSES  OF  THE  URINARY  BLADDER* 

NCXrrURNAL  ENURESIS. 

Symptoms  and  Diagnosis. — Nocturnal  enuresis  consists  in 
unconscious  evacuation  of  the  urine  into  the  bed  during  profound 
sleep,  and  generally  in  the  first  two  hours,  with  the  discovery  only 
in  the  morning  on  awakening,  from  the  wet  body-linen  and  bed- 
linen,  of  what  has  taken  place  during  the  night.  Some  patients 
dream  of  standing  before  a  trench  or  a  pool  of  water  and  of 
having  been  commanded  to  pass  urine ;  they  obey,  awake  from  the 
dream,  and  become  conscious  of  having  passed  urine  into  the  bed. 
In  some  cases  the  occurrence  takes  place  only  at  long  intervals, 
and  particularly  when  considerable  fluid  has  been  ingested  at  night 
and  the  evening  meal  has  been  taken  late.  Other  patients,  how- 
ever, wet  the  bed  almost  nightly.  The  patients  often  present  a 
pallid  appearance  and  an  excitable  nervous  manner.  In  the  majority 
of  cases  the  disorder  is  curable.  Generally  it  disappears  at  the 
latest  at  about  the  twelfth  year  of  life,  and  only  in  the  small 
minority  does  it  persist  throughout  life.  Under  the  conditions  last 
named  nocturnal  may  be  complicated  by  diunicU  emiremSy  so  that 
the  clothing  is  wet  even  during  the  day  and  in  the  waking  state, 
particularly  on  laughing,  coughing,  or  making  expulsive  effort. 
This  disorder  exerts  an  unfiivorable  influence  jmrticularly  upon  the 
menUd  sfafc  of  the  patient,  who  avoids  others  and  gradually  with- 
draws from  hunian  intercourse,  becomes  hypochondriacal,  and 
sometimes  eoniiiiits  suicide. 

Etiology. — Nocturnal  cnun\sis  is  a  disease  of  childhood,  and 
if  it  occur,  contrary  to  rule,  in  an  adult,  it  is  indicative  of  pro- 
found nervous  disease  (cerebral  softening,  ji^eneral  paralysis  of  the 
insane).  At  times  the  disorder  is  the  result  of  defective  education. 
It  should  be  borne  in  mind  that  nocturnal  enuresis  is  a  natural 
condition  in  earliest  childhood,  and  that  it  is  corrected  by  training, 
particularly  by  regularly  wakin/i  the  child  from  sleep  and  insist- 
ing upon  evacuation  of  the  bladder.  If  the  guanlian  is  indifferent 
or  careless,  the  child  may  readily  become  confirmed  in  the  habit 
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of  nocturoal  enuresis.  lu  aome  cases  indolence  and  conTenience 
are  responsible  for  nocturnal  enuresis ;  the  chikl  is  awakened  l'n>in 
sleep  by  a  desire  to  paiss  urine,  but  is  disinclined  to  leave  its  warm 
bed  for  the  purpose,  and  endeavors  to  suppress  the  act  till  morn- 
ing, and  i;^  overtaken  during  sleep  by  the  discharge  of  urine.  An 
inappropriate  evening  meal  also  may  give  rise  to  nocturnal  enuresis, 
especially  if  taken  too  late  or  in  too  large  an  amount,  or  if  it  con- 
tain t(X)  much  liquid,  particularly  beer.  I  have  observed  nocturnal 
enuresis  in  a  nuinber  of  instances  afbcr  imlnlgcnce  in  considerable 
amounts  of  fruit.  It  is  noteworthy  that  diabetes  mellitns  and  con- 
teacted  kidney  in  children  are  at  times  first  disclosed  by  nocturnal 
incontinence  of  urine,  obviously  in  consequence  of  over-distention 
of  the  bladder  with  urine.  At  times  nocturnal  enuresis  occurs  as 
a  result  of  reflex  iiritatlon,  as,  for  instance,  from  the  presence 
of  intestinal  worms,  vesical  calculi,  phimosis,  villous  hyperplasia 
of  the  urethra,  and  adenoid  vegetations  in  the  bladder.  Without 
doubt,  centnl  nerrous  infloences  are  at  times  operative.  It  has 
been  observed  that  the  children  of  epileptics  not  rarely  suffer  from 
nocturnal  eniire-sis.  The  condition  has  also  been  obser\-ed  on  a 
large  scale  in  foundling  asyluDis,  in  consequence  of  Imitation. 
Girls  are  believed  to  suffer  less  commonly  than  boys  on  account 
of  the  greater  capacity  of  the  female  bladder. 

Prognosis. — As  a  nile,  nocturnal  enuresis  is  a  curable  dis- 
order, and  never  dangerous  to  life,  so  that  the  prognosis  is  not 
unfavorable. 

Treatmetlt. — In  every  case  of  nocturnal  enuresis  the  treat- 
ment should  be  Iwguu  by  regulation  of  the  diet  and  by  training. 
The  patients  should  receive  their  evening  meal  not  less  than  two 
hours  before  going  to  bed,  and  much  liquid,  potatoes,  and  heavy 
articles  of  food  in  general  should  be  avoided.  The  children 
should  sleep  upon  a  firm  mattress,  under  a  light  covering,  and 
should  lie  upon  the  side,  because  nocturnal  incontinence  of  urine 
occurs  with  particular  ease  and  frequency  in  the  recumbent  pos- 
ture. It  is  important  that  the  pelvis  be  elevated,  and  this  may  be 
accomplished  by  raising  the  foot  of  the  bed.  At  ten,  twelve,  and 
three  o'clock  at  night  the  child  should  be  regularly  awakened  from 
sleep  and  made  to  pass  urine,  and  thir*  rule  should  not  be  aban- 
dons] until  the  nocturnal  enuresis  has  reraaine<l  )>ermanently  in 
al>eyance.  In  addition,  cansative  condltiona  should  be  relieved — 
canaol  therapy.  Intestinal  worms  should  be  exp<.'lled,  phimosis  and 
villous  growths  of  the  urethra  should  be  removed,  and  also  hvper- 
plasiasiu  thenose.  Foranemic  persons  iron  should  be  prescribed;  for 
nervous  patients,  nervines,  cold  frictions,  and  tlie  like.  There  have 
been  recommenikTl,  further,  narcotics,  tincture  of  cantharides,  anti- 
pyrin,  veBlcatories  lo  tlic  siuTuni,  tlie  electric  current,  massage,  dila- 
tation of  the  urethra  with  hongiea,  cauterization  of  the  neck  of  the 
ar,  Introduction  of  a  cold  sound  {jini/clirnphorr),  compreasea  fyt 
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the  urethra,  closure  of  the  urethra  and  the  preputial  orifice 
collodion  at  night,  in  order  that  the  patient  shall  be  awakened 
from  sleep  when  the  ev^acuation  of  urine  begins.  In  one  ease 
speedy  success  was  obtained  by  means  of  hypnosis  and  suggestion. 

HYPERESTHESIA  OF  THE  URINARY  BLADDER* 

biology. — Hyperesthesia  of  the  urinary  bladder  occurs 
principally  in  hy stoical,  hypochondinacaJy  or  nervous  individualsj 
in  whom  the  disorder  is  often  due  to  mental  over-exertion, 
alcoholic  and  venereal  excesses,  excessive  indulgence  in  tobacco, 
masturbation,  and  the  like. 

Symptoms  and  Diagnosis. — The  patients  complain  of  in- 
tense vesical  tenesmus,  which  is  appreciated  when  the  bladder 
contains  only  a  small  amount  of  urine.  This  tenesmus  must  be 
promptly  responded  to  in  order  to  avoid  severe  pain,  or  suppress- 
ion of  urine  if  the  delay  be  too  protracted.  Some  patients  with- 
draw from  human  society  and  prefer  to  be  alone,  because  they  are 
free  from  vesical  tenesmus  for  scarcely  half  an  hour.  The  urine 
is  frequently  unaltered,  although  at  times  it  is  highly  acid. 

Prognosis  and  Treatment. — The  prognosis  is  not  unfavor- 
able if  the  clinician  is  capable  of  exerting  a  favorable  mental  in- 
fluence ujx)n  the  patient  through  his  personality.  The  patient 
should,  in  the  first  place,  be  assured  that  the  disorder  is  a  purely 
nervous  one,  without  anatomic  alteration  ;  and  he  should  be  ad- 
vised to  take  little  liquid,  and  if  possible  to  avoid  alcoholics  en- 
tirely, and  should  be  urged  not  to  respond  to  the  desire  for  mic- 
turition at  once,  but  gradually  to  make  the  intervals  between  evac- 
uation longer  and  lougcT.  In  addition,  the  primary  disorder  should 
receive  the  usual  treatment. 


SPASM  OF  THE  URINARY  BLADDER  (CYSTOSPASM)^ 

Etiology. — Spasm  of  the  muscular  coat  of  the  urinary  blad- 
der may  result  from  anatomic  alterations  (disease  of  the  bladder, 
the  spinal  cord,  or  the  brain),  or  it  may  be  a  purely  nervous  dis- 
turbauce.  Only  the  latter  will  be  considered  in  the  following 
description.  The  condition  occurs  most  commonly  in  connection 
with  hysteria,  hypochondriasis,  and  neurasthenia,  liastorbators  at 
times  suifer  from  spasm  of  the  urinary  bladder.  Occasionally  the 
disorder  arises  as  a  result  of  reflex  irritation,  as,  for  instance,  in 
consequence  of  disease  of  the  uterus  or  the  ovaries,  the  presence 
of  worms  in  the  intestine,  etc.  At  times  it  occurs  aflber  the  inges- 
tion of  young  wine  or  beer,  or  of  asparagus. 

Symptoms  and  Diagnosis. — Spasm  of  the  muscular  coat  of 
\he  bladder  may  involve  the  detrusor  or  the  sphincter,  or  both 
muscular  structures  together.    Spasm  of  the  detrusor  of  the  Uadder 
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is  manifested  by  abnormal  desire  for  micturition,  which  may  ap- 
pear even  after  the  accumulation  of  only  a  small  amount  of  urine 
in  the  viscus.  The  disorder  may  readily  be  mistaken  for  hyper- 
esthesia of  the  bladder ;  but  the  latter  is  a  permanent  condition, 
while  spasmodic  states  of  the  detrusor  occur  only  periodically, 
and  urinary  difficulties  are  wanting  in  the  intervals.  Spasm  of  the 
sphincter  of  the  bladder  is  attended  with  disturbances  in  evacua- 
tion of  the  urine.  In  spite  of  existing  tenesmus,  either  the  urine 
is  voided  drop  by  drop — spastic  dysuria — or  there  is  complete  re- 
tention of  urine.  If  a  catheter  be  introduced  into  the  bladder,  it 
will  encoimter  resistance  at  the  orifice  of  the  viscus  before  it  can 
enter  its  cavity.  The  patients  complain  of  intense  pain  in  mic- 
turition, and  which  not  rarely  radiates  to  remote  partis  (anus,  testi- 
cle, glans  penis).  Simultaneous  spasm  of  the  detrusor  and  the 
sphincter  of  the  bladder  causes  abnormally  increased  desire  for  mic- 
turition, and  obstruction  and  pain  in  the  evacuation  of  urine.  The 
former  is  due  to  spasm  of  the  detrusor,  the  latter  to  that  of  the 
sphincter.  The  pains  are  frequently  so  severe  that  the  patients 
become  pale,  appear  bathed  in  perspiration,  and  may  even  faint. 
Nervous  sjmsm  of  the  bladder  is  distinguished  from  spasm  of  the 
bladder  dependent  upon  anatomic  alterations  by  the  unchanged 
condition  of  the  urine,  and  the  absence  of  demonstrable  lesions  in 
the  bladder  and  other  organs. 

Prognosis  and  Treatment. — Spasm  of  the  bladder  is  an  an- 
noying disorder  rather  than  dangerous  to  life.  A  warm  bath  (30^  R. 
— 37.5°  C. — 99.5°  F.)  should  be  prescribed,  and  the  patient  urged 
to  pass  water  in  the  bath.  In  addition,  hot  cataplasms  should  be 
applied  over  the  bladder,  and  morphin  should  be  injected  subcu- 
taneously  or  employed  in  suppositories.  In  order  to  prevent 
recurrence  of  the  spasm  it  will  be  necessary  to  adopt  causal  treat- 
ment and  relieve  the  underlying  disease. 

PARALYSIS  OF  THE  BLADDER  (CYSTOPLEGL^). 

Btiology. — Paralysis  of  the  bladder  is  a  frequent  symptom 
of  many  diseases  of  the  spinal  cord,  as,  for  instance,  myelitis,  trans- 
verse myelitis,  tabes  dorsalis,  multiple  sclerosis,  and  spinal  con- 
cussion. Diseases  of  the  brain  (softening)  also  are  not  rarely 
attended  with  paralysis  of  the  bladder.  The  paralysis  of  the 
bladder  resulting  in  connection  with  opium-poisoning  may  be 
designated  toxic.  At  times  paralysis  of  the  bladder  develops  in 
the  sequence  of  excessive  distention  of  the  viscus.  Such  a  condition 
may  occur  in  comatose  persons,  who  are  unconscious  of  the  stimulus 
to  evacuate  the  bladder,  so  that  the  organ  may  become  filled 
with  a  large  amount  of  urine,  as,  for  instance,  in  eases  of  typhoid 
fever,  meningitis,  and  the  like.  Persons  also  whose  occupation 
renders  it  difficult  to*  respond  promptly  to  the  desire  for  micturi- 
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tion  (speakers,  teachers,  actors,  oflRcers)  giay  acquire  paralysis  of 
the  bladder  as  the  result  of  frequent  over-distention.  Cystoplegia 
occurs  not  rarely  in  persons  suffering  from  stricture  of  the  urethra 
or  prostatic  hypertrophy,  because  also  both  of  these  conditions 
give  rise  to  distention  of  the  bladder.  At  times  paralysis  of  the 
bladder  is  dependent  upon  diseases  of  the  Tiscns,  as,  for  instance, 
inflammation  or  carcinoma.  It  may  occur  as  a  purely  nerFOUB  dis- 
order in  hysterical,  hypochondriacal,  and  nervous  persons.  It 
develops  at  times  in  association  with  debilitated  states  of  the  body, 
as,  for  instance,  after  onanism  and  senile  marasmus. 

Symptoms  and  Diagnosis. — In  the  same  way  as  with 
spasm  of  the  bladder,  paralysis  of  the  bladder  at  times  involves 
the  detrusor,  at  other  times  the  sphincter,  or  at  still  other  times 
both  muscles  together.  Paralysis  of  the  detrusor  of  the  bladder 
is  attended  with  difficulty  in  the  evacuation  of  urine.  The  patient 
must  make  strong  expulsive  efforts  in  order  to  expel  the  urine, 
which  is  discharged  in  a  less  powerful  stream  than  normally. 
The  greater  the  degree  of  paralysis,  the  more  nearly  does  the 
evacuation  approach  gradual  dribbling.  The  bladder  at  times 
becomes  so  greatly  filled  with  urine  that  it  may  rise  to  the  level 
of  the  umbilicus,  and  even  above,  and  the  resulting  excessive 
stretching  of  the  detrusor  is  well  adapted  to  augment  the  paralysis. 
Eventually  the  ]x)wer  of  voluntary  evacuation  of  the  urine  is  lost, 
and  the  patient  is  condemned  to  systematic  resort  to  the  use  of  the 
catheter.  Paraii/ftis  of  the  sphincter  of  the  bladder  is  attended  with 
dribbling  of  urine — incontinence — which  often  is  at  first  manifested 
by  the  escape  readily  of  urine  into  the  clothing  on  laughing, 
coughing,  or  making  expulsive  efforts.  Not  rarely  bacteria  gain 
acc(\ss  to  the  bladder  when  the  orifice  of  the  viscus  is  open,  with 
d(^coniposition  of  the  urine  and  inflammation  of  the  bladder. 
Sinuiltanoous  parol i/s^i.^  of  the  detrusor  and  tlie  sphincter  of  the  Mad- 
der  gives  rise  to  a  combination  of  the  two  groups  of  symptoms 
described.  The  urine  escapes  involuntarily  from  the  bladder 
until  its  level  falls  just  below  the  vesical  orifice  of  the  urethra. 
If  a  catheter  be  introduced  into  the  bladder  immediately  after 
the  evacuation  of  urine,  additional  urine  will  be  evacuated  which 
had  remained  at  the  base  of  the  bladder,  and  is  therefore  designated 
remdu(d  urine.  Paralysis  of  the  muscular  coat  of  the  bladder  is 
distinguished  from  spasm  of  the  musculature  of  the  bladder  par- 
ticularly by  the  absence  of  pain.  The  duration  of  paralysis  of  the 
bladder  depends  upon  the  causative  factors  in  the  individual  case. 

Prognosis. — Whether  paralysis  of  the  bladder  is  curable  or 
not  depends  mainly  upon  the  causative  factors.  If  these  be 
incurable,  the  principal  danger  consists  in  the  readine&s  with  which 
decomposition  of  the  urine  takes  ])lace  and  the  frequently  com- 
plicating inflammation  of  the  bladder,  and  which  in  turn  may 
give  rise  to  pyelonephritis  and  urinary  septicemia. 
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Treatment. — In  the  presence  of  paralysis  of  the  bladder 
attention  should  be  given  to  systematic  evacuation  of  the  viscus. 
At  times  this  end  can  be  attained  by  pressure  upon  the  bladder 
through  the  abdominal  wall ;  otherwise  resort  must  be  had  to  the 
introduction  of  a  catheter,  which  naturally  must  be  carefully 
sterilized.  Artificial  evacuation  of  the  urine  should  be  practised 
thrice  daily.  In  order  to  strengthen  the  muscular  coat  of  the  blad- 
der cold  frictions  should  be  applied  over  the  bladder,  subcutaneoufi 
injections  of  strychnin  or  of  ergotin  made,  and  the  galvanic  or  the 
faradic  current  employed.  In  addition,  careful  attention  should 
l)e  given  to  the  treatment  of  the  causative  conditions^-causal 
therapy. 


IV,   DISEASES  OF  THE  MALE  SEXUAL  ORGANS. 


IMPOTENCE  IN  THE  MALE. 

Btiology. — Inability  to  effect  coitus  successfully  is  designated 
impotence  in  the  male.  At  times  the  condition  is  dependent  in  a 
purely  mechanical  manner  upon  diseases  of  the  penis,  which  prevent 
the  introduction  of  the  male  organ  into  the  vagina.  The  penis 
may  be  unduly  short,  or  it  may  be  rendered  so  from  the  presence 
of  marked  hydrocele  or  of  scrotal  hernia.  Angular  distortion  of 
the  penis  in  consequence  of  cicatrices  or  new-growths  may  cause 
impotence.  Diseases  of  the  testicles  may  give  rise  to  impotence  if 
the  secretion  of  seminal  fluid  is  abolished,  for,  as  a  rule,  erection 
takes  place  only  when  the  testicles  secrete  semen.  At  times  im- 
potence in  the  male  results  from  wasting  discharges  and  exhaus- 
tion, and  develops  in  the  sequence  of  severe  diseases,  such  as  con- 
tracted kidney,  diabetes  mellitus,  onanism,  and  venereal  excesses, 
Toxic  impotence  may  occur  as  a  result  of  the  protracted  use  of 
potassium  bromid,  camphor,  lupulin,  arsenic,  salicylic  acid,  and 
morphin.  At  times  impotence  in  the  male  is  caused  by  nervouj 
influences.  Frequently  it  occurs  in  the  course  of  tabes  dorsalis, 
Neurasthenia  also  is  not  rarely  attended  with  impotence.  Psychic 
impotence  is  particularly  to  be  mentioned.  This  results  from  a 
fear  on  the  part  of  the  patient  that  he  is  not  potent,  and  this  para- 
lyzing dread  either  prevents  entirely  erection  of  the  penis  or  per- 
mits but  transient  erection,  or  there  occur  premature  discharge  of 
semen  and  rapid  flaccidity  of  the  penis.  Psychic  impotence  occurs 
at  times  in  chaste  persons,  particularly  on  the  first  attempts  a1 
sexual  intercourse.  It  occurs  also  in  masturbators,  in  whom  £ 
guilty  conscience  exerts  a  paralyzing  influence  as  soon  as  ar 
attempt  at  normal  sexual  intercourse  is  made.     Also,  the  dissolute 
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]4  of  the  brothel  is  at  times  attacked  with  psychic  impotence 
:ual  intercourse  with  his  wife.  Psychic  impotence  may  be 
tested  only  in  sexual  relations  with  certain  women.  Some  men 
ipable  of  overcoming  this  by  certain  devices  which  are  mostly 
Isive  to  a  healthy  mind.  Psychic  impotence  particularly  has  an 
*ious  influence  upon  the  mental  state^  and  often  induces  suicide, 
impotence  in  the  male  may  be  temporary  or  permanent^  accord- 
as  the  causative  factors  are  curable  or  irremediable, 
'he  prognosis  and  the  treatment  also  depend  upon  tlie 
jure  of  the  cause.  In  the  presence  of  neurasthenia,  in  addition 
[nervines,  courses  of  treatment  with  cold  water,  in  the  mountains 
at  the  seaside,  will  be  necessary.  In  cases  of  psychic  impotence 
[e  patient  should  by  intelligent  encouragement  be  imbued  with 
mfidence  in  his  potence.  Too  frequent  sexual  intercourse  and 
:tempts  at  intercourse  during  alcoholic  intoxication  should  par- 
icularly  be  avoided.  Under  such  conditions  also  cold  sponging  of 
[he  hypogastrium  and  a  sojourn  in  the  mountains  or  at  the  seaside 
ire  often  to  be  recommended.  At  times  good  results  are  secured 
from  hypnosis  and  suggestion.  Upon  the  latter  probably  depend 
fthe  favorable  effects  reported  from  the  employment  of  tablets  of 
testicular  tissue  and  injections  of  testicular  fluid  or  of  sperm. 
Applications  of  the  galvanic  and  of  the  faradic  current  to  the 
lumbar  spine  and  to  the  sexual  organs  have  also  been  made. 

STERILITY  IN  THE  MALE. 

Sterility  in  the  male  is  present  if  in  spite  of  natural  methods 
of  coitus  no  seminal  fluid  is  discharged  into  the  vagina  of  the 
woman — so-called  aspermailHm  ;  or  if  the  seminal  fluid  introduced 
does  not  contain  fructifying  spermatozoids — azoospermia. 

Aspermatism  is  most  commonly  due  to  obstruction  of  the  semi- 
nal ducts ;  less  commonly  it  is  caused  by  nervous  disturbances. 
Aspermatism  is  often  dependent  upon  stricture  of  the  urethra  in 
consequence  of  chronic  gonorrhea.  Disease  of  the  prostate  gland 
also  not  rarely  causes  aspermatism,  as  the  enlarged  gland  may 
compress  the  urethra  and  thereby  diminish  its  lumen,  or  as  a  result 
of  contracting  changes  may  give  rise  to  such  a  deflection  that  the 
semen  when  ejaculated  will  not  escape  anteriorly,  but  posteriorly 
into  the  bladder.  Disease  of  the  seminal  vesicles  may  cause  asper- 
matism by  exertintc  ])ressure  uj)on  and  diminishing  the  lumen  of 
the  ejaculatorv  ducts.  At  times  phimosis  is  responsible  for  asper- 
matism if  the  urcthm  is,  as  a  result,  materially  constricted.  In- 
juries to  the  perineum  are  also  capable  of  causing  aspermatism 
through  compression  of  the  ejaculatory  ducts.  Occasionally  the 
condition  has  been  observed  after  operations  for  stone,  if  the 
eiaeulatory  ducts  have  been  cut  by  the  surgeon's  knife. 

'-^r^^rrridtism  occurs  principally  in  neurasthenic  indi- 
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viduals ;  coitus  can  be  eflTecteil  without  difficulty,  but  ejaculation 
may  not  take  place  or  only  in  intercourse  with  certain  women,  but 
not  with  others.  This  form  of  aspermatisra  occurs  especially  in 
masturbators  and  in  men  who  have  engaged  excessively  in  illegit- 
imate sexual  intercourse.  Under  such  circumstances  it  may  happen 
that  ejaculation  of  seminal  fluid  fails  to  take  place,  especially  in 
sexual  intercourse  with  the  wife.  A  variety  of  physiologic  asper- 
iiuiiisni  occurs  in  healthy  men  who  indulge  in  sexual  intercourse 
at  too  short  intervals. 

Aspermatism  is  readily  recogniziible  fronj  the  fact  that  in 
sexual  intercourse  ejaculation  of  seminal  fluid  does  not  take  place 
at  all,  or  occurs  only  after  the  penis  has  become  flaccid  and  has 
been  withdrawn  from  the  vagina.  Should  an  ejaculation  have 
taken  place,  but  into  the  bladder,  turbid  urine  containing  many 
spermatozoids  will  be  evacuated  after  the  act  of  coitus. 

The  duration  and  the  prognosis^  as  well  as  the  treatment  of 
aspermatism  vary  in  accordance  with  the  causative  factors.  In 
cases  of  psychic  aspermatism  an  endeavor  should  be  made  to  im- 
prove the  general  condition,  while  the  patient  should  be  encour- 
aged with  assurance,  nervines  be  administered,  courses  of  treat- 
ment with  cold  water,  in  the  mountains  and  at  the  seaside,  be 
pursued,  and  applications  of  eloctrieity  be  made. 

Azoospermia  is  characterized  by  an  absence  of  the  secretion  of 
the  testicles,  and  therefore  of  fructifying  spermatozoids,  although 
in  the  sexual  act  secretion  is  discharged  from  the  seminal  vesicles 
and  the  prostate  gland.  The  condition  can  be  readily  recognized 
on  microscopic  examination.  The  ejaculated  fluid  possesses  the 
so-called  seminal  or  spermatic  odor,  because  this  is  due  not  to  tlie 
secretion  of  the  testicles — the  true  seminal  fluid — but  to  that  of 
the  prostate  gland.  Azoosj)ermia  is  a  most  common  disorder. 
Most  sterile  marriages  are  dependent  upon  azoiVspermia,  and  not 
upon  the  often  insignificant  displacements  and  other  abnormalities 
of  the  unoffending  wife.  Gonorrheal  urethritis  is  responsible  for 
azoospermia  with  especial  frequency  if,  in  conjunction  with  gonor- 
rhea, bilateral  orchitis  or  inflammation  of  the  vasa  defcrentia  de- 
velops, preventing  the  entrance  of  seminal  fluid  into  the  seminal 
vesicles  and  ejacufatory  ducts.    The  condition  is  generally  incurable. 

Bpcrmatozoids  will  naturally  be  absent  from  the  secretion  of  the  gener- 
ative organs  if  the  tissues  of  the  fe.9flr/rs  are  seriously  diseased  and  the 
normal  function  of  the  latter  is  suppressed.  Such  conditions  are  generally 
attended  with  impotence,  and  are  therefore  not  inchuh  d  in  azoospermia. 

INVOLUNTARY    DISCHARGE    OF    SEMINAL    FLUID 

(SPERMATORRHEA). 

Spermatorrhea  consists  in  tlie  <Jischarjro  of  secretion  from  tlie 
generative  glands  independently  of  the  sexual  act.     The  ejacu- 
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ated  fluid  may  be  derived  from  the  testicles,  the  prostate  gland, 
ihe  seminal  vesicles,  the  glands  of  Littre  or  those  of  Cowper, 

TRUE  SPERMATORRHEA* 

Symptoms  and  Diagnosis. — True  spermatorrhea  is  attended 
vith  the  discharge  from  the  urethra  of  testicular  secretion,  which 
s  readily  recognized  on  microscopic  examination  from  the  pres- 
mce  of  numerous  spermatozoids.  Occasionally  these  are  imper- 
fectly developed,  with  a  slender  filament  attached  to  the  head, 
riieir  want  of  motility  also  is  at  times  conspicuous.  At  times 
io-called  seminal  cells — large  multinucleated  cells — ^are  present, 
[f  seminal  fluid  inconsiderable  amount  is  admixed  with  the  urine, 
:he  latter  acquires  a  milky,  fat-like  appearance — lipnria — which 
lisappears  when  the  urine  is  agitated  w^ith  ether,  preferably  after 
iddition  of  potassium  hydroxid. 

Involuntary  discharge  of  seminal  fluid  occurs  at  night  from 
:ime  to  time  in  every  healtliy  man — nocturnal  pollution.  Under 
such  conditions  lascivious  dreams  generally  occur,  and  with  cus- 
tomary ere(;tion  of  the  penis  and  a  pleasurable  sensation  a  discharge 
^f  seminal  fluid  takes  place,  and,  as  a  rule,  causes  awakening, 
rhe  occurrence  is  usually  followed  by  a  sense  of  great  freshness 
m  the  following  night.  Such  pollutions  are  repeated  in  different 
[uen  at  varying  intervals,  in  some  within  from  4  to  8  weeks,  in 
others  within  from  4  to  8  days,  in  accordance  with  the  temjx?ra- 
inent,  the  constitution,  and  the  mode  of  life  of  the  individual. 

Abnormal  nocturnal  pollutions  are  characterized  by  the  recur- 
rence of  seminal  emissions  during  the  same  night  or  on  several 
uiccessive  nights,  by  incomplete  erection  of  the  penis  or  its  total 
ibsence,  by  the  absenee  of  voluptuous  dreams,  by  failure  to  lie 
iwakened  by  the  discharge,  and  the  failure  of  the  latter  to  l>€ 
followed  by  a  sense  of  freshness,  but  by  one  of  exhaustion,  with 
ihe  association  of  headache,  vertigo,  palpitation  of  the  heart,  a 
sense  of  constriction  and  of  weakness  in  the  legs. 

A  more  j)rofound  degree  of  the  disorder  is  attended  with  semi- 
nal discharges  also  during  the  day  and  the  waking  hours — diurnal 
pollutions.  These  may  occur  upon  any  sexual  excitement,  how- 
}\QY  slight,  as,  for  instance,  in  reading  obscene  books,  in  looking 
it  voluptuous  pictures,  in  contact  with  women,  and  even  in  looking 
at  women  or  in  thinking  of  sexual  matters.  This  condition  may 
eventually  lead  to  jxunancnt  spei'viatorrhea,  which  is,  however,  a 
rare  disorder.  The  latter  is  attended  with  the  constant  discharge 
3f  seminal  fluid  from  the  urethra  and  its  accumulation  in  the  pre- 
putial sac  without  any  pleasurable  sensation.  Often  this  condi- 
tion is  preccnlcd  for  a  time  by  spennatorrhea  attending  micturition 
and  (trff'cnfio)i,  the  discharge  of  seminal  fluid  taking  place  only  in 
association  with  those  acts. 

Spermatorrhea  exerts  a  most  injurious  psychic  influence  upon 
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the  patient,  and  the  more  so  as  it  is  frequently  observed  in  persons 
with  an  abnormally  irritable  and  excited  nervous  system.  The 
patients  are  worried  particularly  by  the  thought  that  they  can 
never  again  be  potent,  and  in  many  cases  there  is  present  in  addi- 
tion the  consciousness  that  the  patient  is  himself  responsible  for 
the  disorder  as  a  result  of  sexual  excesses  and  masturbation.  The 
great  fear  of  a  gloomy  future  on  the  one  hand,  and  the  want  of 
courage  to  renounce  sexual  abuse  forever  on  the  other  hand,  are 
often  remarkable.  Persons  with  spermatorrhea  may  for  a  long 
time  preserve  a  healthy  and  even  a  vigorous  ai)pearance ;  but,  as 
a  rule,  they  gradually  grow  paler  and  more  emaciated,  are  troubled 
with  sleeplessness  and  increasing  exhaustion,  become  more  and  more 
neurasthenic,  and  some  reach  the  insane  asylum  or  commit  suicide. 

Etiology. — Spermatorrhea  is  a  common  sequel  of  sexual  ex- 
cesses, both  natural  and  unnatural — onanism.  At  times  it  occurs 
as  a  result  of  reflex  irritation  in  the  pn^sence  of  gonorrheal  ureth- 
ritis, phimosis,  retained  preputial  sebum,  worms,  hemorrhoids, 
anal  fissure,  and  the  like.  Occasionally  the  disorder  is  dependent 
upon  disease  of  the  central  nervous  system,  as,  for  instance,  tabes 
dorsalis  or  a  transverse  lesion  of  th(?  sj)inal  cord.  Spermatorrhea 
occurs  also  at  times  during  epileptic  convulsions.  In  some  cases 
spermatorrhea  is  induced  by  conditions  of  general  debility.  It  may 
therefore  be  observed  in  the  sequence  or  course  of  typhoid  fever, 
pulmonary  tuberculosis,  and  diabetes.  Members  of  families  with 
an  inherited  nervous  temperament  and  [)ersons  who  have  made 
themselves  nervous  by  exc(\ssive  mental  activity  or  by  excessive 
indulgence  in  alcohol,  tea,  or  tobacco  are  undeniably  predisposed 
to  spermatorrhea. 

The  prognosis  and  the  treatment  d(»pend  primarily  upon 
the  causative  factors.  Onanism  and  sexual  excesses  are  to  be 
avoided,  and  irritative  conditions  (jironorrhea,  phimosis,  worms, 
etc.)  to  be  relieved.  To  subdue  excessive  sexual  desire,  anaphro- 
disiacshave  been  recommended  (potassium  l)romid — .*).() — 45  grains 
— at  night  in  a  wine-glassful  of  milk  ;  camphor  or  lupulin — 0.3 — 
4^  grains — four  times  daily).  The  mode  of  life  is  important.  The 
evening  meal  should  be  light,  and  be  taken  three  hours  before  bed- 
time. The  bed  should  consist  of  a  hard  mattress  and  a  light  cover. 
The  patient  should  try  to  sleep  on  his  side,  as  experience  has 
shown  that  pollutions  readily  occur  in  the  dorsal  decubitus.  An 
effort  should  be  made  to  make  a  moral  impression  on  the  patient, 
and  to  invigorate  his  general  condition  l)y  cold  baths  or  spongings, 
systematic  walks,  and  in  the  summer  by  a  sojourn  in  the  moun- 
tains or  at  the  seaside. 

The  treatment  of  spermatorrhea  has  been  largely  undertaken  by  char/a- 
tan9.  As  a  rule,  a  circular  is  first  sent  the  patient  arousing  his  fears,  and 
finally  a  Ufieless  medicinal  remedy  or  some  form  of  apparatus  is  ottered  at 
an  extravagant  price.    Thus,  alarms  have  been  constructed  for  the  [)urpose 
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upon  disease  of  the  adrenal  bodies.  The  cutaneous  alterations 
generally  appear  earliest  iii  parts  of  the  body  exjxiai'd  to  the  light ; 
then  follow  places  eubjecteti  to  pressure,  or  under  normal  condi- 
tions the  seat  of  pigmentation.  Eventually  the  discoloration  in- 
volves the  skin  of  the  entire  body.  The  dark  color  of  the  skin, 
which  otlen  is  su^estive  of  the  appearance  of  bronze,  has  heljicd 
to  give  the  disease  the  name  of  brwize-duxa&e.  At  the  commence- 
ment of  the  discoloration  of  the  skin  small,  dark  spots  appear ; 
these  soon  increase  in  size,  coalesce  with  adjacent  spots,  and 
then  discolor  the  skin  uniformly  throughout  a  considerable  extent. 
The  first  alterations  are  usually  obHcrved  in  the  face,  which  ac- 
quires a  brownish  hue,  as  if  the  skin  had  been  burned  by  the  rays 
of  the  sun ;  subsequently  the  color  becomes  more  like  tiiat  of 
graphite,  so  that  it  may  be  confoimdcd  by  the  inexperienced 
clinician  with  cyanosis.  Tbe  patient  resembles  a  mulatto.  Also, 
the  hands  and  the  forearms,  in  persons  who  go  barefooted  the 
dorsum  of  the  feet  and  the  legs,  participate  early  in  the  cutaneous 
discoloration.  The  palmar  aspect  of  the  hands  and  the  plantar 
aspect  of  the  feet,  however,  as  well  as  the  nails  of  the  fingers  and 
the  toes,  remain  unaltered,  and  are  often  conspicuous  for  their 
bright  and  pale  ap]>earance.  On  the  trunk  a  dark,  discolored 
cutaneous  girdle  is  observed  to  encircle  the  junction  of  the  abdo- 
men and  tne  thorax,  corresponding  to  the  constriction  induced 
by  waist-bands  and  other  articles  of  clothing.  The  nipples,  the 
axillary  cavity,  the  scrotum,  and  the  penis  are  usually  conspicuous 
for  their  dart-brown  or  black  color.  Of  the  viucoun  membraneg, 
tliat  of  the  orophaiTDX  becomes  affected  particularly  early,  and 
esjjecially  upon  the  mucous  membrane  of  the  cheeks  opposite  the 
teeth  a  brownish  or  blackish  oval  or  irregular  area  is  frequently 
found  whose  bonlers  often  pursue  an  irregular,  serrated  course. 
Now  and  then,  but  on  the  whole  uncommonly,  sniall  brownish  or 
blackish  spots  are  observed  u|Hin  the  coniunctiva,  which  may 
readily  escape  detection  on  accouni  of  their  small  v\7x.  In  women 
similar  alterations  occur  ujion  the  mucous  membrane  of  tbe  labia 
minora  ajid  tbe  vagina. 

Addison's  dlsMiiwc  is  readily  recognized  from  the  discoloration 
of  the  skin  and  thi'  mucous  membranes.  Long-continued  employ- 
ment of  silver  nitnite  may  give  rise  to  a  dark  discoloration  of  the 
skin — so-called  argTria  or  argrrosiB ;  but  the  fact  of  the  internal 
or  external  employment  of  this  agent  can  be  dct^Tmined  by  inqnin,- 
into  the  history.  The  same  statement  is  applicable  to  arsenical 
melasoslB ;  that  is,  that  dark  discoloration  of  the  skin  that  appears 
in  some  persons  after  long-continued  use  of  arsenic.  The  color 
of  the  skin  in  cases  of  Addison's  disease  differs  from  that  observed 
in  brinetB  and  in  those  who  live  in  the  tropica  in  the  fact  that 
with  the  former  general  symptoms  are  present  besides,  and  these 
will  shortly  be  described.     Ic  is  noteworthy,  further,  that  in  some 
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healthy  persons  dark  spots  like  those  of  Addison's  disease  occur 
upon  the  mucous  membrane  of  the  lips  or  the  cheeks.  Persons 
who  have  been  infested  for  a  long  time  with  body-lice — Pediculi 
vestimentojnim — often  present  a  brownish  or  blackish  discoloration 
of  the  skin  in  consequence  of  extravasation  of  blood  at  the  points 
of  biting — cutaneous  nigrities — but  the  face  and  the  mucous  mem- 
branes escape.  In  persons  of  uncleanly  habits  the  skin  may 
present  a  brownish  or  blackish  appearance  due  to  dirt :  but  this 
can  readily  be  removed  by  means  of  soap  and  water. 

Constitutional  symptoms  are  generally  not  long  absent.  There 
is  progressive  loss  of  appetite,  with  nausea  and  vomiting  and  pro- 
gressive asthenia.  Often  debilitating  diarrhea  sets  in.  At  times 
complaint  is  made  of  pain  in  one  or  both  renal  regions,  and  this 
often  is  increased  on  pressure.  Also,  pains  in  muscles  and  joints 
occur  frequently.  The  action  of  the  heart  is  generally  accelerated, 
and  the  tension  of  the  pulse  is  greatly  diminished.  The  mental 
state  is  generally  one  of  depression  and  dejection.  At  times  ver- 
tigo, a  sense  of  pressure  in  the  head,  tremor,  convulsions,  and 
paralysis  occur.  As  a  rule,  the  patients  fail  gradually  with  pro- 
gressive asthenia.  In  a  number  of  instances  I  have  observed  the 
rather  sudden  development  of  coma,  followed  by  death,  the  con- 
dition suggesting  auto-intoxication.  It  is  noteworthy  that  at 
times  the  constitutional  symptoms  and  the  comatose  condition 
described  may  occur  in  the  absence  of  discoloration  of  the  skin 
and  the  mucous  membranes,  whereas  an  autopsy  may  disclose  only 
disease  of  the  adrenal  bodies,  thus  auto-intoxication  without  bronz- 
ing. The  duration  of  th6  disease  extends  at  times  over  more  than 
a  year. 

Anatomic  Alterations. — The  dark  discoloration  of  the  skin 
and  the  mucous  membranes  persists  after  death.  On  microscopic 
examination  of  the  skin  brownish  or  blackish  pigment-granules 
are  found  in  the  lowermost  layers  of  cells  of  the  rete  Malpighii. 
Round  and  branched  cells  filled  with  pigment-granules  occur  also 
in  the  cutis.  Of  the  internal  organs,  the  adrenal  bodies  particu- 
larly attract  attention,  being  disetised  in  the  majority  of  cases, 
though  not  in  all.  Most  commonly  the  condition  is  one  of  tuber- 
culous-caseous ciianc^o,  which  in  turn  may  be  primary  or  second- 
ary ;  less  commonly  there  may  be  carcinoma,  amyloid  degeneration, 
gummatous  nodules,  hemorrhage,  chronic  fibrous  inflammation,  or 
even  echinococeus.  At  times  the  alterations  are  only  unilateral, 
but  in  most  cases  they  are  bilateral.  In  addition  to  the  alter- 
ations in  the  adrenal  bodies,  degeneration  of  ganglion-cells  and 
nerve-fibers  and  connective-tissue  hyperplasia  in  the  solar  plexus 
have  been  observed  ;  and  because  in  some  cases  of  Addison's  dis- 
ease the  adrenal  bodies  have  appeared  unchanged  the  opinion  has 
been  formed  that  the  disorder  is  dependent  upon  disease  of  the 
solar  plexus  of  the  sympathetic  system,  and  that  the  alterations 
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ill  liiv  adrenal  Ixxlios  are  ratlicr  subordinate.  Naturally,  this  view 
is  nut  iu  accord  with  the  Itu^t  that  even  ex[iert  observers  have 
I'oiiud  the  solar  plexus  intact.  There  maining  oi^os  exhibit  in 
pitrt  signs  of  emaciatioii.  In  cases  of  secondary  tuberculosis  of 
the  adrenal  bodies  tiie  same  condition  hus  been  tbnnd  in  the  lungs, 
the  kidneys,  the  bones,  and  elsewhere. 

Etiology.— The  cauiics  ol"  .\ddijion'a  dist'a.se  are  often  un- 
known, and  the  ciinditiiin  must  llieii  be  designated  cn/jituyrndk: 
At  other  tiiuL's  tuberculosis  or  cajrcinoma  in  other  organs,  antecedent 
syphilis,  suppuration,  or  otlier  wasting  discharge,  may  suggest  that 
(lie  adrenal  bwliea  are  the  seat  of  tuberculosis,  carcinoma,  gumma, 
or  amyloid  disease,  with  consequent  development  of  Addison's  dis- 
ease. At  times  the  disorder  is  attributed  to  injiiTies  in  the  renal 
region,  an<I  it  is  dejvendent  upon  hemorrhage.  Generally  advUa 
are  attacked  by  the  disease,  wnich  is  the  more  common  in  mai. 

The  pigment  in  the  itkiii  bdiI  the  inucoua  mpmbranivta  derived  from  the 
trausfurmiicioa  of  heuioj^lobin,  but  the  reason  for  the  destruution  of  red 
blood-corpitsclea  in  Addison's  disease  is  unknown.  It  has  been  [houglit 
that  in  couaequetice  of  disease  of  the  fldrenal  bodies  eertain  nubstaaceH  are 
retained  in  the  blood  (pyrocatechiu?  taurochoUc  acidT),  which  cause  mark ei) 
destruction  of  red  blood-corpUHclee.  In  those  ca&ea  in  which  the  adrenal 
bodie«  are  found  unalttrod  it  would  be  oecexsarv  to  assume  that  the  diseased 
abdominal  sympathetic  nerve  exerted  the  same  influence  upon  the  activity 
of  the  adrenal  bodieti  aM  if  the  adrenals  themselves  were  diseased.  Where 
the  destruction  of  red  blood-corpuscles  and  where  the  transformation  of  the 
hemoglobin  takes  place,  and  why  the  pigment  is  deposited  precisely  in  the 
skin  and  the  mucous  membranes,  are  ail  <]ueetions  to  which  at  present  satis- 
factory answers  cannot  he  given. 

Prognosis.— The  pnignosis  of  Addison's  disease  is  unfavora- 
ble, a.-;  thv  di.-'onl.T  invariably  terminates  fatally. 

Treatment. — S/ieciJiv  rfinedirx  for  Addison*))  disease  are  not 
known.  Of  late,  organotherapy  has  been  attempted,  and  tablets 
of  adrenal  extract  have  l>pen  admini^ten'd  ;  but  the  re|M)rt8  as  to 
the  results  are  contmdietory  and  still  too  scanty  to  jjermit  of  a 
final  opinion  in  one  or  the  other  direction.  There  tJuis  remains 
Bcarcely  any  hut  symptomatic  treatment.  An  endeavor  should  be 
tnade  particularly  to  niidntaiu,  an<l  if  possible  to  improve,  the 
general  eonditimi  by  means  of  nutritious  food,  oodliver-oil,  and 
preparations  of  iron  or  iodin.  In  the  presenee  of  antecedent 
^pliilte  the  employment  of  mercurials  and  iotlids  would  be  in- 
eludeti  in  the  canral  therapy. 
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PERIPHERAL  PARALYSIS. 

PRELIMINARY  CONSIDERATIONS- 

Pkkiphkral  paralysis  frequently  comes  under  observation  of 
iht^  pmotitioner  for  treatment.  Among  the  cansative  factors  ex- 
posure to  cold,  traomatism,  toxic  inflnences,  and  infectioiui  may  be 
iiiontiouiHl,  and,  accordingly,  a  distinction  has  been  made  between 
n^tnjrt^nitory  (rheumatic),  traumatic,  toxic,  and  infectious  periph- 
eml  (vinilysis.  Toxic  and  infectious  influences  exhibit  allied 
notations  with  each  other  in  so  far  as  infectious  paralysis  also  is 
duo  to  |H>isi>ns,  which,  however,  are  of  bacterial  origin  (toxins). 
As  oxjvrioiuv  has  shown,  different  nerves  are  involved  in  periph- 
onil  ivinilysis  with  varying  frequency.  The  nearer  the  surface 
Hud  t  no  longt^r  the  superficial  course  of  a  nerve,  the  more  is  it  ex- 
jhv^hI  jvirtioularly  to  the  action  of  cold  and  traumatism,  and  the 
luorv*  fnH|uontly  is  it  the  sc^at  of  paralysis.  Paralysis  of  the  facial 
auvl  of  tho  railial  iiorve  is,  therefore,  of  common  occurrence.  In 
i»5is*\<  of  toxio  paralysis  the  remarkable  and  hitherto  unexplained 
phonv>inoiu>n  is  ohsorved  that  definite  nerves  are  generally  paral- 
\r.K\\  h\  oortain  poisons.  Thus,  it  is  well  known  tnat  lead-poison- 
lUii'  iH\*uliarly  jxivos  rise  to  bilateral  radial  paralysis.  Peripheral 
|v;inu\-»is  v*an  bo  nadily  recognized,  for  the  paralyzed  muscles  are 
uK\i|viblo  of  (contraction  and  exerting  their  functional  activity.  In 
lav  or  ot*  tlio  jxTiphoral  origin  of  a  paralysis  is  the  fact  that  only  a 
iVw  uorvos  iuu\  tlicir  related  muscles  are  involved.  Also,  when 
all  ot*  ilio  lurvos  and  muscles  of  one  extremity  are  paralyzed  the 
I'vuuliiion  is  ironorally  duo  to  peripheral  causes,  which  often  are 
M-atod  in  tlu'  ncrvo-ploxns  controlling  the  paralyzed  extremity. 
l>u  tho  oilur  hand,  paralysis  of  both  upper  and  lower  extremities, 
or  oi  all  tho  lowor  extremities  simultaneously — paraplegia — is  m- 
ilioative  of  a  spinal  origin,  and  paralysis  of  the  arm  and  the  leg 
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upon  one  side  of  the  body — hemiplegia — is  indicative  of  a  cerebral 
origin. 

Great  importance  in  the  diagnosis  and  the  prognosis  of 
peripheral  paralysis  is  attached  to  the  electric  irritability  of  the 
paralyzed  nerves  and  muscles.  If  a  nerve  is  injured  anatomically 
in  only  a  slight  degree,  if  therefore  the  condition  is  one  of  sligiit 
peripheral  parcdysisy  which,  as  experience  has  shown,  generally 
subsides  in  from  two  to  four  weeks,  the  electric  irritability  of  the 
affected  nerves  and  muscles  exhibits  no  alteration  as  compared 
with  the  healthy  side,  and  both  nerves  and  muscles  react  to  the 
faradic  and  the  galvanic  current  with  equal  current-strength  as 
the  corresponding  muscles  and  nerves  upon  the  healthy  side.  A 
peripheral  paralysis  of  moderate  severity  subsides  in  the  course 
of  from  four  to  eight  weeks,  and  can  be  recognized  from  the  pres- 
ence of  partial  degenerative  electric  reaction.  This  is  manifested 
by  the  circumstance  that  for  the  stimulation  of  the  diseased  nerve- 
trunk  by  means  of  the  faradic  or  the  galvanic  current  (so-called 
indirect  stimulation)  considerably  stronger  currents  are  required 
than  for  the  corresponding  nerves  of  the  healthy  side.  On  direct 
stimulation  of  the  paralyzed  muscles  the  irritability  to  the  faradic 
current  will  be  found  diminished,  while  that  to  the  galvanic  cur- 
rent is  increased,  and,  besides,  in  contradistinction  from  healthy 
muscles,  a  considerably  feebler  gal  vanit?  current  is  required  to  obtain 
anodal  closure-contraction  than  kathodal  closure-contraction.  This 
condition  is  spoken  of  as  a  reversal  of  the  normal  contraction- 
formula,  AnClC  >  KaClC. 

A  severe  peripheral  paralysis  either  requires  from  eight  to 
twelve  weeks,  or  even  more,  for  recovery  to  take  place ;  or  only 
partial  recovery  takes  place,  the  motility  of  only  some  muscles 
being  restored,  while  others  remain  paralyzed  ;  or  no  improvement 
whatever  ensues,  but,  on  the  contrary,  the  paralyzed  muscles 
undergo  progressive  atrophy,  become  permanently  shortened  (con- 
tracture), and  are  periodically  involved  in  involuntary  contraction. 
On  electric  examination  of  a  severe  peripheral  paralysis  total  de- 
generative electric  reaction  will  be  found.  As  compared  with 
partial,  total  degenerative  reaction  is  distinguished  by  the  fact 
that  the  paralyzed  nerve  has  lost  its  irritability  completely  to  both 
faradic  and  galvanic  currents.  The  manifestations  on  direct  irri- 
tation of  the  muscles  by  means  of  the  faradic  or  the  galvanic 
current  agree  with  those  of  partial  degenerative  reaction.  Should 
recovery  from  a  severe  peripheral  paralysis  take  place,  it  is  dis- 
tinctive for  voluntary  muscular  movement  to  occur  earlier  in  the 
paralyzed  parts  than  it  is  possible  to  induce  it  by  electric  stimula- 
tion of  the  previously  paralyzed  nerves.  The  character  of  the 
miLiciilar  contractions  that  tiike  place  in  cases  of  seven*  and 
moderately  severe  paralysis  upon  stinuilation  with  the  galvanic 
current  is  farther  noteworthy.     The  muscular  contractions  are  not 
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abort  and  lightning-like,  but  slow  and  protratrt^d,  and  tlipv  re- 
semble perifAaltlc  muscular  movements.  This  plienomeDon  is  not 
leas  significant  in  the  rect^ition  of  partial  and  total  d^enera* 
tive  electric  reactiun  than  the  reversal  of  the  contraction-formula. 
In  conntx;tiun  with  both  partial  and  total  d^eueratlv'e  eli-ctric 
reaction,  not  only  is  the  direct  irritability  of  the  jiaralyzed  muscles 
to  the  galvanic  current  increased,  but  also  the  mecbanical  mnscslar 
iirltabilitr  la  augmented,  so  that  even  gentle  perciL^siou  of  the 
muscles  is  BiiHicient  to  induce  active  contraction.  In  precisely 
the  same  way  as  with  galvanic  muscular  stimulation,  also  with 
mechauical  irritation,  it  will  be  found  that  the  muscular  coutmo- 
tion  is  not  lightuing-ltke,  but  clow  ami  peri>ita]tic. 

tlh'fioti  oj  nerve*  in  animalt  ban  demonstrated  that  the  Tnanifeatatiom 
of  total  degenerative  electric  reuciioii  are  dependent  upon  d^^iieratji>n 
of  the  aerve-fibcra  (destraction  of  ihe  medullary  slieatn  and  tl<«  hxis- 
cyliiider,  iiiuUiplicatioD  of  tlie  nuclei  in  the  nerve-aheath  of  Schwann), 
la  couBequence.  the  diseiised  nerve  is  incapable  of  transmitting,  and  of 
being  stimulated  by,  the  faradit  and  the  galvanic  current.  The  paralyud 
muscles  aUo  undergo  anatomic  alterations.  The  individual  muscle-fiber* 
become  smaller,  and  exhibit  multiplicatioa  of  the  nuclei  of  the  sarcolemtua 
and  increase  of  the  inter muitcular  connective  tissue.  Under  such  cunditions 
the  diseased  muscle  loses  its  power  of  responding  with  contraction  to  brief 
stimulation  by  the  faradic  current,  while  the  irritability  to  the  galvanic 
current  is  increased.  The  electric  irritability  of  the  diseased  nerve  can  ha 
restored  ouly  if  the  degenerated  nerve-fiber  is  reformed  or  regeneratci). 
The  Bxis-cylindera  develop  first.  In  this  stage  of  r^eneration  me  nerv^ 
fibers  are  already  capable  of  conducting  impulses  of  the  will;  but  Ih^ 
become  susceptible  to  eleclric  stimuli  only  after  the  previously  naked  ax\^ 
cylinders  are  surrounded  with  a  medullary  sheath. 

The  phenomena  of  degenerative  electric  reaction  are  not  at 
once  present  with  the  onset  of  peripheral  paralysis,  but  devclnp 
gradually  only  in  the  course  of  the  second  week  of  the  dis«.'flse^ 
OS  some  time  is  required  for  the  nerve  and  its  related  muscles  to 
undei^  degenerative  atrophy. 
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taolor-lrop/iie  ganglion-eflU  in  Ihe  anirr'mr  konu  of  the  ^ruxl  cord  are  di»- 
eascd.  Disorders  of  the  latter  variety  are  designated  also  anierior  poUo' 
mytlUa.  Consequently,  degenerative  electric  reartion  is  encountered  also 
in  the  disease  named.  The  ganglion-cell  in  the  anterior  boms  of  the  spinal 
cord,  its  Bsis-cylinder  process,  and  the  distribution  of  the  latter  in  th« 
peripheral  nerve-trunk  to  the  related  muscle  form  a  continuous  whole,  or 
a  neuron.  The  phenomena  of  degenerative  electric  reaction  may  be  m 
interpreted  as  to  indicate  destruction  of  the  spinal -Peripheral  neuron  at  Sti 
central  point  of  origin  or  in  the  course  of  its  peripheral  distribution :  in 
th«  fint  instance  a  degeneration  of  the  whole  neuron  resulting,  in  the  latter 
only  of  the  peripheral  iiortion  beyond  the  focus  of  the  disease.     In  tba 

Sresence  of  disease  of  tlie  ganglion -eel  Is,  accordingly,  the  phenomon 
e^enerative  electric  reaction  will  be  present  in  the  entire  periphenil  dislrU 
.   bvtion  of  the  nerve,  and  in  the  presence  nf  disease  of  the  ])eripheral  nerv*- 
I  trunk  itaelf  only  In  the  distribution  of  that  portion  of  the  nerve  distal  ta 
"^9  utuBtioR  of  the  disease* focus. 
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In  the  treatment  of  peripheral  paralysiit  causal  tfaempy  should 
always  be  uonHidered.  When  exponure  to  cold  htm  been  ojionitive 
salicylic  acid  or  sodium  salicylate  may  be  employed  {IS) — 15 
gmins — 1  powder  every  two  hours  until  ringiug  in  the  ears 
ocours).  Diaphoretics  (hot  infusions,  pilocarpin  subciitaiieoiisly) 
and  hot  cataplasms,  applications  of  cot  ton- wadding,  and  the  like, 
have  also  been  employed.  Antecedent  syphilis  will  require  mer- 
curial inunctions  and  tulniinigtration  of  pcjtassium  lodid  (5.0  :  200 
— 75  gitiins  :  6^  fluidounces;  15  c.c. — 1  tablespoonful — tlirice 
daily).  Potassium  iodid  al^o  may  be  employed  in  the  treatment 
of  toxic  paralysis,  tor  in  cases  of  Icad-poirtoning  it  ha'*  been  shown 
that  potassium  iodid  aids  in  the  elimination  of  lead  from  the  body. 
Causal  treatment  occupies  a  conspicuous  place,  furlhor,  in  all  cases 
of  traumatic  peripheral  paralysis.  If  nerves  are  injured  by  com- 
prestiion,  the  injurious  influence  should  be  removed.  Paralysis  of 
the  nerves  of  the  arms,  for  instance,  develops  at  times  in  eon- 
sequence  of  pressure  induced  by  improperly  constnieted  or  l>adly 
tittmg  crutches,  and  under  such  conuitions  these  supports  must  be 
dis{)enBed  with  for  the  time  and  be  proi»erly  adjusteu  after  recovery 
has  taken  place ;  or,  after  fractures  of  bone,  nerves  are  sometimes 
surrounded  by  callus,  and  paralysis  results  from  the  pressure 
cxert<Ml.  Under  such  conditions  the  only  remedy  consists  in  ex- 
{tosurc  of  the  cillus  by  operation,  its  division  with  a  chisel,  and 
the  setting  free  of  the  imprisoned  nerve.  At  other  times  a  nerve 
has  been  divided  and  paralysed,  and  remains  mralyzed,  although 
the  cut  extremities  of  the  nerve  have  united  uy  means  of  a  con- 
nective-tissue cicatrix.  Under  such  conditions  remarkably  success- 
ful results  have  been  at  times  obtained  by  excising  the  connective- 
ttsBue  cicatrix  and  freshening  the  extremities  of  the  nerve  with 
the  knife,  and  uniting  them  by  meiins  of  suture. 

fipecific  Tfmediea  in  the  treatment  of  peripheral  paralysis  are  as 
yet  unknown.  It  was  formerly  thought  that  the  electric  current 
was  capable  of  accelerating  the  n'genenition  of  diseased  and 
degenerated  nerve-fibers,  but  this  is  eeanely  eurnct.  Khctrir 
treatment  also  must  be  included  among  symptomatic  nuiisiircs. 
Also,  in  the  purely  flsrmptomatic  treatment  of  peripheral  paralysis 
employ  often  is  made  of  wilicylic  acid,  so<liuni  salicylate,  and 
potassium  iodid.  In  addition,  inunctions  of  mercurial  ointment, 
potassium-iodid  ointment,  veratrin-ointmcnt,  stryi-hnin-ointment, 
alcoholic  applications  (caniphomtcd  spirit,  spirit  of  formic  acid, 
sfiirit  of  mustard,  compound  spirit  of  angelica,  etc.),  or  sulicutane- 
ou«  injections  of  strychnin  nitrate  (0.1  ;10^1Agrain8:2Jfluidrams; 
from  0,25  to  0,5 — 1  to  8  minims — thrice  dally)  maybe  mentioned. 

Mechanical  treatment  with  massage  of  the  paralyzed  muscles  is 
advantageous  in  order  to  stimulate  the  nutrition  of  the  muscles  aa 
much  as  possible,  us  these  readily  undergo  atrophy  due  to  inac- 
tivity in  consequence  of  lack  of  use.     The  rcsulte  of  eUdiic  treat- 
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ment  also  are  scarcely  more  tlian  mechanical,  ioaamuch  as  aft«r 
electric  contnictions  panilyzed  miiacles  einadate  fees  rapidly.  As 
long  as  paralyzed  niii^clcs  respond  to  the  fanidio  ciirreDt  tliis 
ahould  be  employed,  and  with  a  well-uoistened  and  firmly  applied 
electrode  movable  from  place  to  place,  while  the  other(iDdifferent) 
electiwlc,  aa  large  tLs  pt>ssiblc,  is  applied  to  the  sternum,  the  indi- 
vidual paralyzed  muscles  are  fitimutated  daily  to  contract  for  from 
ten  to  twenty  times.  Care  should  be  taken  to  employ  currenU 
just  strong  enough  to  cause  contraction  of  the  paralyzed  muscles, 
as  currents  of  too  great  strength  may  prudiice  deetric  oontraclurta 
in  the  paralyzed  muscles,  which  muv  not  subside  and  may  give 
rise  to  unfortunate  disfigurement  if,  for  instance,  tlie  muscles  of 
the  face  are  involved.  If  the  paralyzed  muscles  do  not  reB|»ond 
to  the  faradic  current,  the  galvanic  current  should  be  employed, 
preferably  by  labile  application :  the  anode  (+,  positive  polci  is 
applied  to  the  sternum,  and  the  more  actively  stimulating  t^tbode 
( — ,  negative  pole)  is  stroked  over  each  paralyzed  muscle  from 
ten  to  twenty  times  daily.  If  a  permanent  contraction  take  place 
in  (luralyzed  muscles— oonft'oc/ur-f — an  endeavor  should  be  made 
by  ntoMOffe  to  prevent  increase  iu  the  condition,  and  to  render 
it  more  and  more  retrogressive.  Also,  the  galvanic  curraU  by 
stabile  (immovable)  application  is  capable  of  overcoming  mnscular 
contractures.  At  times  tcnotomr  mar  be  serviceable.  CertaiD 
kinds  of  paralysis  will  require  drthopedic  ftpparatns  to  neutndue 
more  or  less  completely  the  loss  of  functional  activity. 

MOTOR   PARALYSIS  OF   THE  TRIGEMINAL  NERVE 

(PARALYSIS   OF  THE  THIRD  DIVISION  OF  THE 

TRIGEMINAL  NERVE). 

The  third  or  iufniinasillary  di\-ision  of  the  trigeminal  nerve 

oontjuns  motor  nerve-libers  for  the  muscles  of  mastication  (msssf^ 

I  ter,  temporal,  external  and  internal  pterA'goid).     If  these  aer\'e- 

t  tnota  are  paralyzetl.  there  will  result  motor  or  moMioatorvtrigtm- 

I  imat  pamlgw  or  paratifnia  of  the  uxttada  of  anutioatKm.     The  eoa- 

■  IS  rare,  as  ilie  deep  sitiiatimi  of  the  thini  division  of  (he  tri- 

I  mmiiul  Der%'e  affonls  proCecli-on  from  cold  and  external  injury. 

■  Prtmurf-fnmliinit  ticcurs  with   tvlative  frnjuener  in  ooosequenee 

of  sTphiiititr  or  chronic  inflammatory-  thickening  of  the  nieniiig«& 

L  pwrticiilarly  uf  the  dura  mater  at  the  bsse  of  the  btain,  or  of 

ns  of  the  cerebral  arteries,  or  of  syphilitic  or  tubeinilous 

9  in  itie  sphenoid  bone,  if  theee  cause  constriction  of  tlie 

■  oval  ftmunen,  thrtMi^i  which  tlie  tfainl- division  of  the  trigiiiiiiial 

»  leaves  the  skull.      Intracranial  lesions  usually  involve  ike 

nell  as  the  motor  branches  of  lite  trigeminal  nerre.  M 

I  io  addition  to  panii;i~sis  i>f  the  tuttsdee  of  mastkation  tb«* 

ill  ako  bo  ti^eminal  amstbesb. 
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In  cases  of  unilateral  paralysis  of  the  muscles  of  mastication  it 
will  at  once  be  noted  that  if  the  patient  be  requested  to  bring  the 
teeth  firmly  together,  the  prominence  and  hardening  of  the  con- 
tracted tempoml  and  masseter  muscles  can  be  seen  and  felt  only 
uj)on  the  healthy  side,  while  these  are  wanting  upon  the  diseased 
side.  With  each  movement  of  mastication  the  lower  jaw  is  de- 
flected toward  the  paralyzed  side,  and  if  the  patient  be  requested 
to  move  the  lower  jaw  laterally  he  will  be  capable  of  doing  this 
only  toward  the  paralyzed  side,  but  not  toward  the  healthy  side, 
as  the  latter  movement  must  be  performed  by  the  paralyzed  ptery- 
goid muscles.  When  paralysis  of  tlie  muscles  of  mastication  has 
existed  for  some  time  the  temporal  and  masseter  muscles  may 
undergo  wasting,  and  more  or  less  deep  excavations  form  upon 
the  diseased  side  in  the  temporal  region  and  in  the  cheek. 

Bilateral  paralysis  of  tlie  muscltJt  of  mastication  is  attended 
with  drooping  of  the  lower  jaw  and  inability  to  bring  the  teeth 
together  in  mastication  or  to  move  the  jaw  laterally. 

PARALYSIS  OF  THE  FACIAL  NERVE. 

Etiology. — Peripheral  paralysis  of  the  seventh  cerebral  or 
facial  nerve  is  one  of  the  most  common  varieties  of  paralysis, 
because,  by  reason  of  its  superficial  and  comparatively  long  course, 
the  nerve  is  readily  exposed  to  refrigeratory  and  traumatic  influ- 
ences. Toxic  paralysis  of  the  facial  nerve,  as,  for  instance,  from 
lead-poisoning,  as  well  as  infections  paralysis  (following  diphtheria, 
erysipelas,  typhoid  fever,  syphilis,  herpes  zoster),  is  rare.  Re- 
frigeratory (rheumatic)  paralysis  of  the  facial  nerve  occurs  with 
particular  frequency  when  one  side  of  the  face  is  exposed  to  cold 
air,  especially  while  the  body  is  over-heated.  Traumatic  paralysis 
of  the  facial  nerve  occurs  much  more  commonly.  Even  the  new- 
born may  be  attacked  by  peripheral  paralysis  of  the  facial  nerve, 
if  delivery  has  been  effected  with  forceps,  and  one  blade  of  the 
instrument,  by  reason  of  improper  appli(!ation  or  of  slipping,  has 
exerted  undue  compression  of  the  trunk  of  the  nerve  at  the  ear 
or  at  its  division  on  the  cheek.  Paralvsis  of  the  facial  nerve  is 
often  associated  with  disease  of  the  ear.  Tub(*rculous  destruction 
of  the  petrous  bone  in  particular  frequently  extends  to  tlie  Fallo- 
pian canal  and  the  contained  trunk  of  the  facial  nerve,  causing 
destruction  of  the  latter.  Occjasionallv  the  facial  nerve  is  coin- 
pressed  or  destroyed  and  paralyzed  by  enlargement  or  suppuration 
of  the  cervical  or  submaxillary  Isrmphatic  glands  or  of  the  parotid 
gland.  Incised  and  contused  wounds,  operations  upon  the  cheek, 
and  severe  blows  upon  the  ear  are  capable  of  causing:  paralysis 
of  the  facial  nerve.  At  times  peripheral  paralysis  of  the  facial 
nerve  is  dependent  upon  pressiure  at  the  base  of  the  skull,  and 
it  may  be  due  to  thickening  of  the  dura  mater  of  syphilitic  or 
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chronic  iuflammatory  origin,  or  new-growths  or  aD^ur^'BiDS.  Also, 
flractnres  of  the  skull  may  be  followed  by  peripheral  paralysis  of 
the  facial  nerve.  If  the  nerve  be  compressed  by  heiDorrbf^  or 
ruptured  in  fracture  of  the  petrous  portiou  of  the  temporal  Bone. 
Uembers  of  seiroiis  familiea  and  dnskards  appear  predisposed  to 
paralysis  of  the  facial  nerve  in  greater  degree  than  others,  proba- 
my  because  the  resistance  of  the  nervous  tissues  to  injurious  influ- 
ences of  various  kind  has  been  diminished.     Occasionally  persons 


are  attacked  with  peripheral  paralysis  of  the  facial  nerve  a  num- 
ber of  times  in  the  eourKC  of  a  few  years,  at  times  always  upon  the 
same  siJc,  and  at  other  times  upcm  one  or  the  other  siae. 

Symptoms.— Of  all  of  the  symptoms  of  peripheral  paralysis 
of  the  facial  nerve,  paralysis  of  the  muscles  of  the  bee  is  found 
imcxceptionally.  1'lie  fiicial  nerve,  however,  sends  motor  filaments 
also  to  the  muscles  of  tlic  pilate  and  to  the  stapedius  muscle, 
anil   accordingly  {>aralysis  of  this  nerve  may  be  attended  with 


FABALYSIS  OF  THE  FACIAL  NERVE 


479 


distortion  (tf  the  nviila  and  the  arch  of  the  palate,  and  deraoEomeat 
odT  hearing.  It  should  not  be  foi^tten  that  the  facial  nerve  re- 
c^eivea  from  the  trigeminal  nerve  through  the  greater  superficial 
petrosal  nerve  giietatory  fibers,  which  leave  the  trunk  of  the  facial 
nerve  thmiigh  the  chorda  tympuni ;  so  that  disorders  of  taste 
are  po^ible  in  coDoection  with  facial  palsy.  Finally,  the  facial 
nerve  contains  secretory  fibers  for  the  lacrimal  and  the  salivary 
^land»,  and  accordingly  derangement  in  the  secretion   of  tean 


Fia.  61.— The 


and  of  saliva  is  at  times  observed  in  oonnootinn  with  facial  jialsy. 
While  paralysis  of  the  muscles  of  the  faco  is  a  constant  symptom 
of  paralysis  of  the  facial  nerve,  the  occurrence  of  the  nniaining 
symptoms  dejtends  upon  the  situation  at  which  the  trunk  i>f  the 
nerve  Is  diseased.  Even  during  rest  the  paralyzed  side  of  the  face 
is  conspicuous  for  its  smooth,  flattened  appearance,  the  absence  of 
folds,  the  greater  size  of  the  jMilpfibral  fissure  than  upon  tiie 
healthy  side,  the  eversion  of  the  lower  eyelid,  the  fulness  of  the 
conjunctival  sac  with  tears,  and  often  the  flow  of  tears  over  the 
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lower  lid  across  tlic  cheek — ao-called  epipliorii.     The  attention  of  \ 
the  observer  is  particularly  sttract^-'d  hy  the  unuetial  phenomenna 

that  closure  of  the  eyelids  takes  place  only  upou  the  healthy  side,  I 

while  the  eye  upon  the  diaeaaed  side   remiiins  constantly  open  I 

(Fig.  60).     The  jjaralyzed  side  of  the  face  appears  drawn  towaid  I 

the  healthy  side.     The  difFereuce  between  the  paralyzed  and  the  | 
healthy  side  of  the  face  becomes  the  more  marked  during  lauglitcf 

or  on  crying,  for  the  paralyzed  side  remains  immobile,  inanimaUf  , 
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mod  maek-like,  while  the  healthy  side  undergoes  natural  furrow- 
ing and  alterations  (Fig.  61). 

In  onler  to  study  more  carefully  the  paralvsis  of  indnHdual 
kmusules,  it  is  well  U>  request  the  patient  to  perform  given  movr- 
|B«nts  with  tlie  muscles  of  the  face.     It  will  at  onoe  he  obsnved 
Mt  the  forehead,  even  during  rest,  is  free  from  furrows,  as  cum-  J 
V^    with    the    healthv    side.     If  the   patient  he    requested    t(kfl 
k^kle  the  forehead,  horizontal  furrows  ap{iear  only  upon  t' 
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healthy  side,  endiDg  at  the  middle  line,  wh3e,  in  consequence  of 
paralysis  of  the  fn>DtaI  moscle.  no  forrows  ^rt  tormed  opon  the 
diseased  side.  Parti fy^is  0/  thf  frtrrv^aior  nK4«r/^  </  tlk€  r%Kbrow  i* 
indicated  by  the  fact  that  the  brow  Gf*>n  the  pdralyze^l  side  is 
lower  than  that  Dpr»n  the  healthy  ^de.  and  that  c*n  wrinkling  the 
forehead  vertical  furrows  become  apparent  only  over  the  glabella 
upon  the  healthy  side.  The  greater  width  of  the  palpebral  fissure 
upon  the  disease<l  side  is  due  to  parcUy^i^  of  (A*  orbicular  mu^lt 
of  the  eyelids.  The  action  of  the  elevator  muscle  of  the  eyeliil, 
innervated  by  the  oculomotor,  then  preponderatc-s,  drawing  the 
upper  lid  upward,  so  that  in  comparis<»n  with  the  liealthy  siile 
the  fissure  appears  reduced  in  size.  To  the  same  circumstance  is 
due  the  eversion  of  the  lower  eyelid — jiaralytic  efin»pion.  Paraly- 
sis of  the  muscle  of  Homer,  a  poni«»n  of  the  orKieular  muscle 
toward  the  nasal  aspect,  L*  attendee!  with  displacement  of  the 
lacrimal  caruncle,  so  that  tlie  tears  do  not  pn»|>erly  enter  it  and 
the  duct  continuous  with  it.  This  cin:•unl^tallce  explains  the  fact 
that  the  eye  upon  the  paralyzefl  ^ide  is  ci»nstantly  l>atheil  in  an 
excess  of  tears,  and  tliat  frt-quently  tears  flow  over  the  lower  eye- 
lid and  upon  the  cheek — srh-calle<l  epiphora.  In  conseijuemx*.  the 
nasal  mucous  membrane  remains  i\r\\  and  the  |iatients  complain 
of  dryness  and  burning  in  the  nose  up»n  the  iwralyzeil  side,  and 
also  of  impairment  of  the  sense  of  smell. 

Marked  disfigurement  of  the  face  results  in  consequence  of 
absence  of  winking  upon  the  paralyzed  side,  and  even  if  the  fingt^r 
be  applied  to  the  eyeball  or  the  cornea  is  touched  reflex  closure  <^f 
the  eye  fails  to  take  place.  The  (lisflgnreiiient  l)ecomes  particularly 
marked  if  the  patient,  when  refjuested,  attempts  to  close  the  eyes, 
only  the  eye  upon  the  healthy  side  being  closed,  while  that  upon 
the  diseased  side  remains  open — paralirtic  lagophthalmos — and  be- 
tween the  lids  the  white  sclera  and  generally  also  a  small  portion 
of  the  cornea  become  visible  as  the  eyeball  is  rolled  upward  and 
inward  on  closure  of  the  eyes  (Fig.  02). 

Frequently,  on  attempting  to  close  the  eyes,  a  narrmrinp  of  the  pnlpehral 
fis9^ire  upon  the  paralyzed  side  is  observed  that  has  been  attributed  to  syner- 
gistic relaxation  of  the  elevator  of  tlie  lids. 

The  tip  of  the  nose  is  deflected  toward  the  healthy  side,  while 
upon  the  diseased  side  the  entrance  to  tlu^  nares  appears  reduced 
in  size.  On  deep  insj)iration  the  ala  of  the  nose  nj)on  tin*  dixased 
side  is  drawn  toward  the  septum.  IN^rsons  capable  of  niovini; 
the  nasal  alfe  voluntarily  are  able  in  the  ]>resence  of  facial  paraly- 
sis to  make  such  movement  onlv  nixni  the  health v  sid(».  Als(s  the 
buccal  orifice  and  the  chin  are  drawn  toward  the  healthy  side. 
The  angle  of  the  mouth  is  lower  upon  the  j)aralyzed  than  upon 
the  healthy  side,  in  consequence  of  paralysis  of  the  elevator  nins< do 
of  the  angle  of  the  mouth.     Whistling  and  distention  of  the  (die(  l<s 
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th  air  are  impossible,  because  the  lips  cannot  be  closed  upon  the 
ralyzed  side,  and  the  air  is  thus  permitted  to  escape  from  the 
3uth.  Also  in  speaking,  and  particularly  in  the  use  of  the  labials 
,  p,  f,  V,  w\  disturbances  and  secondary  sounds  are  appreciable, 
d  also  in  tne  articulation  of  certain  vocal  sounds  (a,  e).  In  eat- 
g  and  drinking,  the  ingesta  readily  escape  between  the  paralyzed 
d  separated  lips,  so  that  some  patients  are  compelled  to  perform 
ese  acts  with  the  head  thrown  backward. 

In  consequence  of  paralysis  of  the  buccinator  muscle  the  act  ^t-^^^ 

mastication  is  interfered  with.     The  cheeks  are  not  rendered  ~ 
fBciently  tense,  and  as  a  result  the  mucous  membrane  of  the 
eek  is  readily  caught  between  the  teeth  in  the  act  of  chewing,  ^-^^.m^j 
d   is   bitten.     Also,   food    readily  finds   its  way  between    the^Mzf^l 

ucous  membrane  of  the  cheek  and  the  teeth,  and  must  be  re ^-mr 

[)ved  with  the  fingers  or  by  pressure  upon  the  bheek  from  with — MrM.M^ 
t.  At  times  tlie  base  of  the  tongue  appears  lower  upon  the  dis— -ssi  li 
sed  than  upon  the  healthy  side  in  consequence  of  paralysis  of 
e  stylohyoid  and  digastric  nuiscles.  If  the  muscles  of  the  so 
late  are  involved  in  paralysis  of  the  facial  nerve,  the  tip  of  the^^'^ 
ula  is  deflected  toward  the  healthy  side,  and  the  arch  of  the^-ci  :it 
late  not  only  assumes  a  lower  level,  as  compared  with  th 
althy  side,  but  on  active  respiration  flaps  like  a  loose  sail. 

Paralysis  of  the  musculature  of  the  cheek  is  revealed  not  only, 

has  been  mentioned,  by  disturbances  in  mastication,  but  also  by 

1  iteration   or  depression  of  the  nasolabial  fold.     In  animated 

nversation,  with  respiratory  movement,  and  during  sleep  the 

ralyzed  cheek  flaps  to  and  fro  like  a  curtain. 

Paralysis  of  the  mnscJes  of  t/ie  auri<^e  and  of  the  occipital  X 
iiscle  is  frequently  demonstrable  only  with  difficulty,  because 
t  many  persons  are  capable  of  moving  the  auricle  voluntarily.  —  ""^'^ 
[iturally,  the  movements  of  the  auricle  would  be  wanting  upon  ^^^^^ 
e  paralvzed  side.  Examination  of  the  muscles  by  means  of  the  -^^^^Z 
radio  and  the  galvanic  current  could  yet  be  practised,  although  ^^  -^^ 
bcrations  in  electric*  iiuiscular  irritability  would  be  expected  only    —  "^    *' 

the  presence  of  in()(lcrat<'ly  severe  paralysis.  Involvement  of 
e  stapedius  muscle  in  paralysis  of  the  facial  nerve  will  be  indi- 
ted by  excessive  acuity  of  hearing — oxyokoia  (Willisian  hyper- 
usis) — which  is  explained  by  the  preponderant  action  of  the 
nsor  tynipani  muscle. 

Pantli/sis  of  f/ie  jflafj/xma.  mj/oides  can  be  recognized  from  the 
i^t  that  on  marked  dcpn^ssion  of  the  lower  lip  contraction  of  the 
atysma  on  the  ])araly/cd  side,  with  the  formation  of  folds  in  the 
in  of  the  neck,  docs  not  occur. 

It  is  noteworthy  that  peripheral  facial  palsy  is  attended  with 
►seucc  of  all  reflex  and  associated  movements.  Movement  of  the 
igers  toward  the  eye  or  contact  with  the  cornea  fails  to  induce 
:)sure  of  the   lids,  and   in  crying,  laughing,  and  yawning  the 
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paralyzed  side  remaius  iuimobile  and  inanimate.  Disturbances  of 
taste  are  only  to  be  expected  in  association  with  peripheral  facial 
palsy  when  the  lesion  is  situated  between  the  geniculate  ganglion 
and  the  origin  of  the  chorda  tympani.  They  involve  always  only 
the  anterior  two-thirds  of  the  tongue,  as  the  posterior  third  is  sup- 
plied with  gustatory  fibers  by  the  glossopharyngeal  nerve.  Often 
the  patient  complains  of  diminished  tactile  sensibility  of  the  tongue 
on  the  paralyzed  side. 

Examination  of  the  sense  of  taste  is  made  most  simply  by  dipping  rolls 
of  bibulous  paper  successively  in  solutions  of  common  salt,  vinegar,  sugar, 
and  auinin,  and  touching  the  anterior  two-thirds  of  the  tongue  upon  one 
and  tnen  upon  the  other  side.  The  patient  should  retract  the  tongue  into 
the  mouth  only  after  he  has  appreciated  a  distinct  gustatory  sensation. 
Bitter  solutions  are  tested  last,  oecause  they  leave  an  after-taste  for  a  long 
time.  It  is  advisable  to  test  the  sense  of  taste  also  by  means  of  the 
galvanic  current  and  a  gustatory  electrode. 

Some  patients  complain  of  drjmess  of  the  mouth  upon  the  para- 
lyzed  side,  and  this  condition  is  associated  with  disorders  in  the 
secretory  branches  of  the  facial  nerve  to  the  salivary  glands. 
If  the  nerve-fibers  for  the  lacrimal  gland  upon  the  paralyzed  side 
are  also  involved,  secretion  of  tears  takes  place  on  crying  only 
upon  the  healthy  side.  Scjimry  dwturbances  are  wanting  in  cases 
of  pure  facial  palsy.  Nevertheless,  cutaneous  anesthesia  is  now 
and  then  observed  upon  the  paralyzed  side,  and  particularly  if, 
as  a  result  of  the  action  of  peripheral,  injurious  influences,  in  addi- 
tion to  the  fibers  of  the  facial  nerve,  also  the  terminal  fibers  of  the 
intimately  related  trigeminal  nerve  are  involved. 

The  occurrence  of  facial  palsy  is  at  times  preceded  by  pro- 
dromes, such  as  vertigo,  headache,  mental  confusion,  ringing  in 
the  ears,  im|>airment  of  hearing,  and  pain  in  the  ear.  At  other 
times  the  paralysis  follows  immediately  upon  the  action  of  the 
injurious  influence  (cold,  injury).  Often  the  attention  of  the  pa- 
tient is  directed  by  his  friends  to  the  distortion  of  the  face  and 
the  paralysis  of  the  facial  nerve.  In  other  in^tanees  he  is  induced 
by  a  sense  of  tension,  impaired  motility,  difficulty  in  eating,  speak- 
ing, and  whistling,  to  resort  to  the  use  of  a  mirror,  when  the 
alteration  upon  one  side  of  the  face  is  noticed.  At  times  the 
disorder  is  discovered  quite  accidentally  on  using  the  mirror  in 
the  performance  of  the  toilet.  AVhctlior  the  paralysis  is  of  mild 
degree,  of  moderate  severity,  or  ])rofoun(l  can  ho  dotermined  alone 
by  electric  examination  (p.  473).  Should  there  be  no  electric  appa- 
ratus at  hand,  the  mechaniral  irritahHify  of  the  paralyze<l  muscles 
should  be  tested,  for  increased  mechanical   nniscular  irritabilitv 

7  » 

and  tanly  muscular  contractions  are  indicative  of  a  moderately 
severe  or  a  profound  paralysis.  After  the  paralysis  of  the  iacial 
muscles  has  existed  for  some  time  muscular  wai^tinr/  gradually 
ensues — atrophy  due  to  inaHivifj/, 

Profound  paralysis  of  the  facial  nerve  may  persist  through- 
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out  the  remainder  of  life,  but  often  only  partial  improvement 
ensues,  some  muscles  of  the  face  regaining  their  motility,  while 
others,  on  the  other  hand,  remain  paralyzed  permanently.  Per- 
BiBtent  muscular  contraction  may  readily  develop  in  paralyzed 
muscles — muscular  contracture — and  the  previously  smooth  and 
unftirrowe<l  paralyzed  side  of  the  face  now  becomes  distorted 
by  unusually  <lcep  furrows.  Involuntary  conlractiona  also  occur 
frequently  in  tlie  paralyzed  muscles,  and  these  may  also  be  in- 
duced voluntarily  by  slight  cutaneous  irritation.  Onen  an  fUsnor- 
mally  increased  tendency  to  assodatai  movements  is  noticeable. 


Pio  63  — hoclnl 


[sc[al  panilyBli:  from  a  pbotcwniDh 


ion,  Zurich  qUolc). 


On  closure  of  the  eyes,  for  instance,  twitching  occurs  at  the  angle 
of  the  muutli,  or,  on  puckering  the  lips,  contraction  of  the  palpebral 
fissure.  r^iiiig-K'ontiutied  fKiralysis  of  the  facial  nerve  may  be  fol- 
lowed by  f/i'jnvwo  of  the  ei/e,  for  in  the  absence  of  winking,  and  if 
the  corncii  is  not  moislcnod  with  tears  and  cleared  of  foreign  bodies 
from  the  air,  thort'  will  be  danger  of  inflammation  of  the  comes 
(keratitis),  rupture  of  the  cornea,  and  loss  of  the  eyeball  (pan- 
ophthalmitis). 


Among  rare  compliralions  of  peripheral  faciRl  pnlflj,  eatomolor  and  fropkie 
a  upon  the  paralyzed  eide,  such  as  pallor 


'iulurbaiictr  appear  ai 


fropki: 
Ofthi 
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grayness  of  the  hair,  labial,  lingual,  and  pharyngeal  herpes.  The 
»  may  precede  the  parnlyais  or  follow  it  after  the  lapse  of  a  few  daya. 
mea  kyperidrotit  appeam  upon  the  paralyzed  aide. 

'eripheral  iiaralvsifl  of  the  facial  nerve  is  generally  unilatsral 
ci(d  hemiplegia  ;  bilateral  paralysis  of  the  faeial  nene — facial 
jffia — is  cncount^reil  but  rarely.  Either  the  latter  is  the 
It  of  tuberculous  disease  of  l>oth  jietroii^  l»one«,  paraKsis  in- 
ing  at  first  the  one  and  then  tlic  other  facial  nerve ;  or  it  is 
dialed  with  lesions  at  the  base  of  Iho  skull,  and  here  at  times 
dtaneously  if  the  basal  disease  involves  both  facial  nerves  at 


le  patical  as  In  Fli;. 


ame  time ;  or  both  nerves  may  he  affected  in  (juick  succession 
old  or  external  injuries.  Further,  examples  are  known  also 
/hicb  the  facial  nerve  upon  one  .side  wa^j  paralysed  as  a  result 
;ripheral  influences,  aii(l  that  iii»n  the  ui)iKisite  side  as  ii  result 
entral  influences,  the  arm  ami  the  leg  being  involved  adili- 
illy  in  the  paralysis  in  assiieiation  with  the  latter,  nith  the 
ilopment  of  the  clinical  pietnn- of  cerebral  hemiplegia.  In 
presence  oi  facial  fJiplf'ii"  the  face  lia-  lost  its  power  of  ex- 
sion  upon  both  sides,  remains  inanimate,  iind  resembles  a 
k.     The  patients  may  be  liean.1  to  laugh  or  siiuiil  or  cry,  Imt 
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the  facial  expression  remains  rigid  and  unaltered.  The  upper 
lip  not  rarely  droops  like  a  proboscis,  while  the  lower  lip  is 
everted.  The  imperfect  closure  of  the  lips  prevents  in  marked 
degree  the  ingestion  of  nutriment,  because  food  and  drink  readily 
escape  from  the  mouth.  Often  the  patients  introduce  the  food 
deeply  into  the  pharynx  with  the  fingers,  a  spoon,  or  a  specially 
devised  wooden  spatula,  in  order  to  facilitate  swallowing.  When 
the  patient  is  requested  to  close  the  eyes  both  palpebral  fissures 
persist  (Figs.  63  and  64). 

Anatomic  Alterations. — Little  is  known  with  regard  to 
the  anatomic  alterations  of  peripheral  facial  |)aralysis,  because  the 
disorder  is  not  fatal,  and  because  if  death  should  result  accident- 
ally from  other  causes  the  removal  of  the  nerve  and  the  facial 
muscles  will  not  be  permitted  on  account  of  the  unavoidable 
mutilation  of  the  face.  In  severe  cases  of  rheumatic  or  traumatic 
paralysis  of  the  facial  nerve  destruction,  fatty  degeneration,  and 
disappearance  of  the  medullary  sheaths  and  axis-cylinders,  and 
multiplication  of  the  nuclei  of  the  sheaths  of  Schwann,  have  been 
found  in  the  peripheral  portions  of  divided  nerves.  The  connec- 
tive tissue  of  the  nerves  has  generally  been  unaltered.  Fatty 
degeneration  had  taken  place  in  the  paralyzed  facial  muscles. 

Ml /d  facial  paralysis  is  perhaps  attended  with  scarcely  more  than  active 
over-distention  of  the  vessels  with  blood,  and  slight  exudation  into  the 
connective-tissue  nerve-sheath,  with  compression  oi  the  nerve-fibers,  with- 
out extensive  nerve-degeneration.  Therefore,  these  conditions  are  suscep- 
tible of  speedy  involution. 

Diagnosis. — The  recognition  of  peripheral  facial  palsy  is 
easy  on  account  of  the  striking  distortion  of  the  face.  In  con- 
tradistinction from  central  facial  paralysis,  all  of  the  facial  muscles 
are  involved,  while  with  central  facial  paralysis  the  branch  to  the 
forehead  remains  uninvolved,  so  that  the  patient  is  capable  of 
wrinkling  the  forehead  and  eyebrows,  and  of  closing  tne  eyes. 
In  addition,  with  central  paralysis  reflex  and  associated  move- 
ments are  preserved  ;  phenomena  of  degenerative  electric  reaction 
are  wanting ;  and,  finally,  the  arm  and  the  leg  are,  as  a  rule, 
involved,  so  that  a  condition  of  hemiplegia  exists.  Only  with 
disease  of  the  honeH  does  facial  paralysis  preserve  its  peripheral 
character  if  the  lesion  involves  the  intrapontine  facial  path  from 
the  point  of  exit  of  the  facial  trunk  at  the  posterior  peduncle  of 
the  pons  to  tlio  i'acial  nucleus,  or  the  latter  itself.  Other  pontine 
syinj)tonis  (intcriercncc  with  swallowing,  contracted  pupils,  dif- 
ficulty in  articulation)  will  then  usually  be  present  also,  and  fre- 
qui'Utly  also  paralysis  of  the  extremities. 

T\\v  Heat  of  peripheral  facial  paralysis  can  be  readily  deter- 
mined with  the  aid  of  the  accompanying  diagram  representing  the 
course  of  the  facial  nerve  (Fig.  65). 

1 .  If  the  lesion  in  situated  outside  the  stylomastoid  foramen^  the 
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paralysis  will  be  confined  to  the  muscles  of  the  face  alone  (Fig. 

65,  1). 

2.  A  legion  in  the  Iwcemiost  portion  of  the  Fallopian  canal  will 
be  attended  in  addition  with  paralysis  of  the  posterior  auricular 
nerve,  and  consequently  of  the  muscUs  of  the  auricle  and  the  occip^ 
ital  muscle  (Fig.  65,  2). 

3.  When  the  lesion  is  situated  above  the  point  of  origin  of  the 
chorda  tympani  nerve  there  will  be,  in  addition  to  paralysis  of  the 


^^-nap. 


Fio.  65.— Diagram  of  the  distribution  of  the  faeiiil  nerve  :/(f,  trunk  of  the  facial  nerve; 
dc,  trunk  of  the  auditory  nerve;  ;xxf,  internal  auditory  canal ;  Gp,  Reniculate  Rnnplion'; 
pirn,  greater  superflcial  petrosal  nerve;  t^p,  stapedius  nerve;  cfU,  chorda  tvnipaui;/«l 
styloid  foramen;  nap,  posterior  auricular  nerve:  ^wand  sth,  nerves  for  the  digastric  and 
stylohyoid  muscles:  gez.  facial  branches:  trg.  tr<j',  trg",  trg'",  trunk  and  three  branches  of 
the  trigeminal  nerve;  Otp,  sphenopalatine  ganglion  ;  Ig,  lingual  nerve. 


muscles  of  the  face  and  of  the  auricle,  also  di.sturbances  in  the 
sense  of  taste  and  of  the  secretion  of  saliva  (Fig.  65,  3). 

4.  If  the  facial  nerve  is  diseased  beticeen  the  point  of  origin  of 
the  stapedius  nerve  and  the  geniculate  ganglion,  dimrdo's  of  hear- 
ing (oayokoia)  will  be  observed,  in  addition  to  paralysis  of  the 
muscles  of  the  face,  the  auricle,  and  the  occipital  nnisele,  and  tc 
disturbances  in  the  sense  of  taste  and  in  the  secretion  of  saliva 
(Fig.  65,  4). 

6.  Disease  of  the  geniculate  ganglion  itself  will  be  attended,  in 
addition  to  paralysis  of  the  facial  muscles,  the  muscles  of  the  au- 
ricle, the  occipital  muscle,  disturbances  in  the  sense  of  taste,  in 
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the  secretion  of  saliva,  and  in  the  sense  of  hearing,  also  with 
paralysis  of  the  uvula  and  suppression  of  the  secretion  of  tears,  as 
the  fibers  of  the  facial  nerve  governing  the  functions  last  named 
leave  the  path  of  the  nerve  at  the  geniculate  ganglion,  in  order 
to  join  the  path  of  the  trigeminus  through  the  greater  superficial 
petrosal  nerve  (Fig.  65,  5). 

6.  Lesions  abox^e  the  geniculate  ganglion  will  be  attended  with 
all  of  the  manifestations  of  facial  palsy  except  disturbances  in  the 
sense  of  taste.  There  will  thus  be  j)resent  paralysis  of  the  uvula, 
derangement  in  the  secretion  of  tears,  in  the  sense  of  hearing,  in 
the  secretion  of  siiliva,  paralysis  of  the  facial  muscles  and  those 
of  the  auriolo,  and  tlie  occipital  muscle. 

The  prognosis  and  tlie  treatment  will  be  governed  by  the 
rules  laid  down  on  pp.  475  and  476. 

PARALYSIS  OF  THE  SPINAL  ACCESSORY  NERVR 

In  the  discussion  of  jx'riphoral  paralysis  of  the  spinal  accessory 
nerve  the  nn)t<)r  accessory  fii)ers  that  enter  the  vagus,  and  supply 
especially  the  muscles  of  the  larynx  and  the  pharynx,  and  pass  to 
the  cardiac  plexus,  are  omitted  from  consideraticm.  The  condi- 
tion to  be  described  is  attended  only  with  jmrali/sis  of  the  sterna- 
masfoitf  and  the  trapezius.  Most  rommonly,  paralysis  of  the  spinal 
accessory  nerve  is  of  traumatic  ori<»:in,  as  this  nerve  pursues  a  long 
and  superticial  course  upon  either  side  of  the  neck.  Stab-wounds, 
o])eratioii-won!i(ls,  suppuratinji^  cervical  lymphatic  glands,  destnn-- 
in^  the  trunk  of  the  spinal  accessory  nerve,  are  relatively  frequent 
causes  of  such  j>aralysis.  Nevertheless,  paralysis  of  the  spinal 
accessory  nerve  is  one  of  the  less  common  varieties  of  periphend 
paralysis.  At  times  ])aralysis  of  the  spinal  accessory  is  dependent 
u|K)n  disease  of  the  i'crvical  vertebrae,  as  it  sends  numerous  root- 
filaments  to  the  level  of  the  seventh  cervical  vertebra. 

In  the  presence  of  unilateral parat yMs  of  the  sternocleidomastoid 
muscle  the  head  and  the  chin  acquire  an  abnormal  position,  in  eon- 
sequence  of  predominant  activity  of  the  healthy  sternomastoid. 
The  head  and  the  chin  are  directed  toicard  the  paralyzed  side, 
and  the  chin  is  elevated,  Rotation  of  the  head  in  the  opposite 
direction  is  irreatly  interfered  with.  When  the  patient  lies  upon 
his  back  and  attempts  to  raise  his  head  the  contracted  stemonias- 
tcml  becomes  apparent  beneath  the  skin  only  upon  the  healthy  si<le 
of  the  neck.  Also,  on  deep  inspinition  only  the  healthy  and  not 
the  paralyzed  sternomastoid  under<roes  contraction.  If  the  paral- 
ysis has  existed  for  >Kn\\c  time,  a  depression  in  the  course  of  the 
neck  is  observe<l  upon  the  pandyztnl  side,  resulting  from  inactivity- 
atrophy  of  the  paralyzed  sternomastoid.  At  times  the  healthy 
-  —^.Mnastoid    underLroes  contractun*,  with  the   development  of 

-M.^li  irreatly  prevents  rotatory  movement  of 
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the  head.  In  the  prescoce  of  bilateral  paralysis  n/  the  sfemomas- 
toid  the  patient  is  alniust  wholly  incapable  of  raising  his  bead 
from  UiG  recumbent  posture. 

Paralysis  of  the  trapezius  muxcle  is  indicated,  on  inspection  of 
the  patient  from  the  front,  by  the  lact  that  the  itiipraclavicular 
foaga  u])on  the  jtaralyzed  side  is  iinnsiially  deep,  and  the  shoiddcr 
IB  lower.  Viewed  from  the  posterior  aspect  the  scapula  upon  tlie 
paralyzed  side  is  lower  than  upon  the  healthy  side.  At  the  same 
lime,  the  scapula  upon  the  paralyzed  side  stands  oif  a  greater  dis- 
tance from  the  vertebral  column,  its  upper  and  outer  angle  being 
drawn  markedly  forward  and  downwartl  by  the  weight  of  the  arm, 
while  the  inferior  angle  is  more  closely  approximated  to  the  verte- 
bral column.  MovemeiU  of  the  acapnia  is  rendered  difficult,  as  it 
can  be  accompliKhed  only  by  contraction  of  the  elevator  of  the 
angle  of  the  scapula.  The  act  of  approximating  the  scapula  to  tite 
vertrbral  column  is  rendered  diSioult,  and  is  ix>s3ible  only  through 
the  agency  of  the  rhomboid.  Elevation  of  the  arm  above  the  hori- 
zontal levd  is  attended  with  difficulty,  because  the  scajiula  is  imper- 
fectly fixed.  Further,  the  external  free  border  of  the  jtaralyzeil 
trapezius  does  not  form  a  straight  line,  but  a  curved  line,  with  \\a 
convexity  directed  toward  the  vertebral  column.  In  the  presence 
of  bilateral  panitysie  of  the  trapeziua  the  back  appears  unusunlly 
wide.     In  addition,  the  conditions  just  described  are  pn^ent  on 
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Peripheral  paralysis  of  the  hypofrlossal  ncrxe  gives  rise  to 
wiralysM  of  the  tongue — glossoplegia.  The  jiaralysts  of  the  tongue 
in  turn  is  characterized  in  part  by  disorders  of  mastication  and  in 
iMin  by  disorders  of  speech,  and  accordingly  it  may  be  divided 
into  masticalary  and  articulaiory  glossoplegia.  Hvpoglossal  palsy 
Is  most  commonly  of  traumatio  orif/in,  resulting  especially  from 
punctured  and  incised  wounds,  or  from  pressure  exerted  by  en- 
larged lymphatic  glands  or  other  timiors  of  the  neck.  I  have 
recently  treated  a  woman  with  hypoglossal  paralysis  in  the 
sequence  of  syphilis,  induced  by  gummatous  hyperplasia  upon  the 
dura  at  the  Mse  of  the  skull.  After  a  course  of  treatment  with 
inunctiontt  of  mercurial  ointment  and  the  internal  administration 
of  potassium  iodid  complete  recovery  ensued. 

UnUaieral  hypoglossal  f>nralyds  is  att^-uded  with  dn-iaiion  of 
the  tip  of  the  tongue  toward  the  paralyzed  side  in  consequence  of 

Sreponderant  action  of  the  healthy  genioglossus  muscle.  The 
orsum  of  the  tongue  is  the  more  greatly  archefl  ui>on  the  para- 
lyzed aide.  The  diseased  half  of  the  tongue  exhibits  more  marked 
farrowing  of  its  surface,  and  often  also  active  fibrillary  twitching. 
Id  ehewing,  the  fowl  readily  remains  upon  the  paralyzed  half  of 
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the  tongue,  and  the  patients  often  complain  in  consequence  of 
impert'eot  distribution  of  the  food  in  the  month  and  of  defective 
taste.  In  the  act  of  deglutition  deficient  propulsion  of  the  food  is 
appreciable,  and  the  approximation  of  the  tongue  to  the  palate  i» 
incomplete,  so  tliat  food  may  readily  return  into  the  niouth.  The 
swallowing  of  saliva  may  alBO  he  interfered  with,  and  the  patient 
in  consequence  often  permits  dribbling  from  the  mouth.  In  speak- 
ing, the  imperfect  articulation,  particularly  of  the  lingual  letters 
{d,  t,  s,  seh,  I,  r,  k,  g,  ch),  will  be  noted.  If  the  jiaralysis  lias 
existed  for  some  time,  unilateral  atrophy  oj  the  tongue  takes  place. 
In  cases  of  bUaieral  kypogloitsal  paralysis  the  tongue  is  con- 
verted into  an  immobile  muacnlar  mass.  The  formation  of  a  ImIus 
is  scarcely  possible,  and  speech  is  reducwl  to  un  inarticulate  gnint 
or  jargon,  so  thut  the  piitient  ran  otien  make  himself  understood 
only  in  writing. 

MULTIPLE  OR  COMBINED  PARALYSIS  OF 
CEREBRAL  NERVES. 
In  the  presence  of  nmltipiL'  or  coniliined  jiaralj'sis  of  cerebral 
nerves  several  cerebral  nervef?  may  be  paralyzed  together.  At 
times  almost  all  of  the  cerebral  nerves  upon  one  side  are  paralyzed, 
while  iu  other  instances  some  n«rves  may  be  paralyzetl  upon  one 
side  and  others  upon  the  opposite  side  of  the  body.  Such  a  con- 
dition is  mast  commonly  associated  with  lesions  at  the  base  of  the 
skull,  which  extend  gradually  and  involve  one  nerve  after  the 
other.  Particularly,  eyphiliHCf  carcinomatous,  and  tuhercu/mu 
Ugiong  of  tfie  meninges  arid  the  cranial  bonen  are  the  etiologic  factors. 
Less  commonly,  aneurysms  of  the  cerebral  arteries  or  Jraeture  of 
the  base  of  the  skitU  is  the  cause  of  the  disorder.  At  times  niultipU 
paralysis  of  cerebral  nerves  occurs  in  the  sequence  of  ivfedHoat 
diseases,  as,  for  instance,  after  pharyngeal  diphtheria.  It  occnra 
occasionally,  also,  in  the  course  of  potifneuritis.  Injuries  in  Ihi 
upper  portion  of  the  ce>-vieal  recpon  are  likewise  capable  of  causing 
paralysis  simultaneously  of  several  cerebral  nerves.  Iu  the  dif- 
ferential diagnosis  paralysis  due  to  lesions  of  the  nuclei  of  th« 
cerebral  nerves  in  the  medulla  oblongata  and  in  the  pons  in  par- 
ticularly to  be  taken  into  consideration.  The  etiolwy  and  the 
mode  of  development  of  the  palsy  afford  the  principal  means  of 
distinction  in  the  differential  diagnosis. 

PARALYSIS  OF  THE  PHRENIC  NERVE. 

The  phrenic  nerve,  which  receives  fillers  from  the  tliinl  and 

fourth  cervical   nerves,  is  paralyzed  at  times  in  consequence  of 

iryuries,  as,  for  instance,  fractures,  luxations,  neoplasms  of  the 

cervical  vertebrae,  tumors,  abscesses,  punctured  and  incised  wounds 
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of  tlie  neck.  Tnfeciioua  paralysis  of  the  phrenic  nerve  has  been 
observed  also  in  the  sequence  of  diphtheria  and  influenza.  Tox'tc 
paralysis  has  been  noted  in  the  sequence  of  poisoning  with  lead, 
alcohol,  carbon   monoxid,  and   opium.      At  times   refrigeratory 

£ratyiiis  is  observed.  It  is  noteworthy  tJiat  paralj'sis  of  the 
phragm  is  much  more  commonly  of  myopathic  than  of  neuro- 
pathic origin ;  that  is,  dependent  not  upon  disease  of  the  phrenic 
nerve,  but  upon  disease  of  the  diaphragm  itself.  Such  a  condi- 
tion occurs  particularly  in  association  with  diaphragmatic  pleurisy 
and  peritonitis,  because  the  inflammntion  of  the  serons  membrane 
roadily  extends  to  the  muscular  structure  of  the  diaphragm,  whose 
function  is  thereby  deranged.  Paralysis  of  the  diaphragm  msiy 
involve  a  number  of  circumscribed  areas,  or  be  unilateral  or 
bilateral. 

Bilateral  or  atmpfelc  paralysis  of  the  diaphragm  is  a  most 
dangerous  disorder,  as  death  may  result  from  asphyxia.  During 
quiet  breathing  symptoms  may  naturally  be  absent,  but  these 
appear  at  once  upon  active  bodily  exercise,  an,  for  instance,  in 
ascending  stairs.  It  is  noteworthy  that  the  type  of  respiration  is 
purely  costal,  and  that  principally  the  upper  portion  of  the  thorax 
moves  in  the  act  of  breathing,  while  the  lower  remains  immobile 
and  appears  unusually  full.  In  contrast  with  normal  conditions 
inxpircUory  retitidioii  and  expiratory  protrusion  of  the  epiffast^-iam 
take  place.  The  upper  border  of  the  Uver  is  unusually  high,  and 
scarcely  participates  in  the  respiratory  movements.  The  latter, 
however,  are  reversed  us  compure<l  with  the  normal.  The  liver 
ascends  with  inspiration,  as  does  also  its  lower  border,  whose 
movement  frequently  can  be  followed  with  the  finger.  All  ex- 
pulmve  efforts  (coughing,  defecation,  heavy  lifting,  vomiting,  loud 
and  continued  speaking  or  singing)  are  oiRicult  and  incomplete. 
Even  slight  catarrhal  states  of  the  air-paasages  may  at  times  be 
attended  with  danger  of  aspliy.^ia,  beraiuse  in  consequence  of 
deficient  cough  and  expectoration  accumulation  of  secretion  in  the 
air-passages  readily  takes  place.  The  greater  the  emljurra.'SBment 
of  respiration  the  more  rapid  becomes  the  act  of  breathing  and 
the  greater  the  cyanosis. 

To  overcome  the  dangers  of  paralysis  of  the  diaphragm  eleetrio 
treatmeiU  particularly  is  to  be  advised.  The  phrenic  nerve  will 
be  found  in  the  angle  formed  between  the  stemomastoid  and  the 
omohyoid  muscles.  In  this  situation  upon  either  side  an  electrode 
is  placed,  and  a  strong  faradio  current  is  passed  through  the  dis- 
eased nerve,  with  interruption  by  means  of  a  suitable  device  corre- 
sponding to  the  rhythm  of  normal  breathing.  Contraction  of  the 
diaphragm  will  lie  recogni/cd  from  the  fact  that  air  enters  the  air- 
passages  with  a.  gmg;ling  sound  and  the  epigastrium  bulges  with 
inspi  ration. 
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PARALYSIS  OF  THE  RADIAL  NERVE. 

Btiology. — As  the  facial  is  the  most  commonly  paralyzed  of 
the  cerebral  'nerves,  so  among  the  nerves  of  the  arm  the  radial  is 
by  far  the  most  commonly  affected  by  peripheral  paralysis.     Its 
long  and  superficial  course  affords  a  favorable  point  of  attack  for 
external  injurious  influences.     Only  rarely  is  radial  paralysis  due 
to  refrigeratory  or  infectious  causes.      Radial  paralysis  of  toxic 
origin  is  distinctly  more  common.     For  a  long  time  it  has  been 
known  particularly  that  under  the  influence  of  lead  (saturnism) 
radial  paralysis  occurs  not  rarely.     This  satumise  paralysis  of  the 
radial  nerve  is  characterized  by  its  bilateral  distribation.     Toxic 
radial  paralysis  may,  however,  occur  also  as  a  result  of  the  action 
of  alcohol.     It  has  often  been  observed  afler  injections  of  ether, 
antypyrin,  and   osniic   acid    beneath   the   skin   of  the   forearm. 
Traumatic  radial  paralysis  is  the  most  common  variety.     Sleep- 
paralysis  is  the  best  known  form,  occurring  during  sleep  when 
the  patient  places  the  forearm  (usually  the  right)  in  such  a  posi- 
tion that  the  radial  nerve  is  compressed,  and  as  a  result  is  para- 
lyzed.    At  times  the  patient  has  supported  himself  upon  his  arm, 
resting  the  upper  arm  upon  a  sharp  edge,  or  permitting  the  arm 
to  hang  over  a  sharp  edge  (arm  of  a  chair  or  edge  of  the  bed),  or 
the  patient  has  slept  with  the  arm  beneath  the  head,  the  upper 
arm  being  thereby  unduly  compressed  upon  its  dorsal  aspect,  or 
the  lateral  decui)itus  is  assumed  in  sleep,  and  the  radial  nerve  of 
the  arm  placed  beneath  the  bo<ly  is  injured  by  pressure.     The 
dee|XT  the  sleep  the  less  will  tlie  inconvenience  of  a  given  |X)sture 
be  appiveiated,  and  the  greater,  therefore,  is  the  danger  of  press- 
ure-paralysis.    I^iborers  who  take  a  midday  nap  in  their  work- 
phuvs,  and  drunkards,  are  therefore  attacked  by  sleep-paralysis 
with   partieular  iVeijutMiey.     Another  im|X)rtant  variety  of  trau- 
matic   paralysis  of  the  radial   nerve  is  known  as  crutch-palsy. 
This  develops  at  times  even  within  a  few  hours  afler  the  use  of 
an  unsuitable  eruteh,  |xirtieularly  if  this  be  too  short  or  too  long, 
or  unpadded,  and   is  supplied  with   unsuitable  supports  for  tlie 
hands.     Of  all  the  nerves  of  the  arm,  the  radial  in  particular  is 
jHvuliarly  expostnl  to  the  danger  of  compression  by  a  crutch  on 
acvount  of  its  }Kv<torior  situation  in  the  axilla. 

A  fow  other  f'<irlrfie~<  of  trnumntir  radial  paralyHf  mav  be  mentioned. 
Radial  paral\>is  alter  shaoklinir  of  the  upper  arm  has  Wen  designated 
prisottrra'  }«ihf/.  O^'i'^^iioen'-^  />i/^y  has  been  obs^erved  in  a  niimber  of  in- 
stances in  Russian  enaehmen  who  have  wrapped  the  horses'  reins  too  finnlj 
alnnu  the  upper  arms,  and  have  then,  usually  in  a  drunken  state,  fallen 
jisleep.  A  hiin(lii7f-p'ihw  also  has  been  described  by  Russian  physicians, 
iHVurrinir  in  infants  when  the  arms  are  too  firmly  liandaged  to  tlie  trunk, 
and  the  inl'ants  are.  bt^idt^^.  permitted  to  lie  upon  one  side  of  the  body  for 
too  long  a  time.  H'/Vr-r-irriVr,*'  ;xi/w  of  Rennes  arises  from  the  carrying 
of  heavy  water-jugs,  through  the  handles  of  which  the  upper  arms  are 
(>;\sseii.  the  vessels  being  compressed  against  the  abdomen.    In  the  same 
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way  the  carrying  of  heavy  bundles  by  means  of  straps  or  ropes  wound  about 
the  upper  arms  may  give  rise  to  radio!  paralysis.  Under  some  conditions 
the  appiicaiion  of  Ermareh'i  rribber  lube  to  the  arm  is  followed  by  peripheral 
pressure-paralyHia  of  the  radial  nerve,  and  an  improperly  applied  plailer- 
of-I^rit  bandage  may  also  have  the  same  effect.  The  designation  narcotU- 
paratytit  has  been  applied  to  cases  of  radial  pal»y  that  have  developed 
during  narcosiu,  in  the  course  of  an  operation,  in  consequence  of  compres- 
sion of  the  radial  nerve  by  the  head  of  the  humerus  in  lifting  the  arm 
upward.  Naturally,  punctured,  incised,  can/aaed,  and  punihol  wounds  may 
cause  injury  and  paralysis  of  the  radial  nerve.  Occasionally  radial  paraly- 
Bts  develops  in  the  sequence  of  luxation  or/ractare  of  the  humerus.  In  ifie 
lAtt«r  CTcnt  the  radial  nerve  maybe  lai:erated  and  parolvzed  by  the  ex- 
tremities of  the  fractured  bone,  or  it  may  be  surrounded  by  callus  and 
be  paralyzed  by  compreasion.  Examples  of  traumatic  radial  paralysis  could 
be  largely  multiplied.  Drummert'  paralym  may  yet  be  mentioned,  involv- 
ing most  commonly  the  long  extensor  of  the  thumb  and  reaulting  from 
ovei-use  of  the  muscles  In  beating  the  drum. 

Anatomic  Alterations. — Little  ta  known  with  rt'giinl  to 
the  anatomic  alterationij  attending  i)cri|>hor.il  nulial  jKiralysis,  be- 
cause the  disorder  in  no  sense  is  dungeroiis  to  lite.  In  a  case  of 
radial  paralysis  tbllowing  typhus  fever  neiiritic  alterations  were 
found,  aud  in  a  case  of  recent  lead-palM'  I  succeeded  in  finding 
throughout  the  entire  nervous  systeni  only  degeueralive  atnijiliy 
of  the  fibers  of  the  radial  nerve. 

Symptoms  and  Diagnosis. — Individuals  with  radial  paral- 
ysis attract  attention  at  once  by  the  position  of  the  liand  and  the 
fingers.  \\'hen  the  arm  is  niised  vertically  the  hand  is  AcxikI 
upon  the  palm,  and  at  the  same  time  pronated.  The  thumb  is 
adducted  and  slightly  flexed,  and  the  rwiiuiuinn  Hnfrerfi  likewise 
are  flexed  upon  ti»e  palm  (Fig.  116).     If  the  jwitieut  be  directed  to 


practise  dorsal  flexion  witli  the  jwralvKcd  hand,  this  will  be  fmnid 
impossible  on  account  of  paralysis  of  the  nidial  :unl  ulnar  extensors 
of  the  carpus.  As  a  result  of  ).anilysi,';  of  llu'  <-<.nuuon  extensor 
of  the  fingers  the  patients  jire  tinabh!  to  perilirin  dorsal  flexinu  of 
the  basal  phalanx  of  the  fiugers.     Extension  of  tlu'  fingers  is  not 
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at  all  possible,  as  extension  of  the  second  and  third  phalanges, 
which  are  supplied  by  the  interosseous  muscles  (with  synchronous 
flexion  of  the  basal  phalanges),  can  take  place  only  if  the  basal 
phalanx  has  been  previously  flexed  upon  the  dorsum.  Extension 
of  the  fingers  can,  however,  be  effected  when  the  basal  phalanges 
have  been  passively  placed  in  dorsal  flexion.  Extension  of  the 
thumb  cannot  be  effected  because  the  long  and  short  extensors 
of  this  digit  are  paralyzed ;  abduction  also  is  greatly  limited 
in  consequence  of  paralysis  of  the  long  abductor  of  the  thumb. 
The  abolition  of  movement  in  the  fingers  and  the  thumb  causes 
great  difficulty  in  the  execution  of  all  fine  manipulations  (draw- 
ing, writing,  buttoning).  The  grasp  of  the  hand  is  extremely 
fcH'ble,  because,  in  consequence  of  paralysis  of  the  extensors  of  the 
fiiigiu's,  the  points  of  attachment  for  the  flexors  are  not  sufficiently 
distjint.  If  the  forearm  and  the  hand  are  placed  upon  a  horizontal 
support,  the  patient  will  be  unable  to  abduct  the  hand  toward  the 
nulial  or  ti)e  ulnar  aspect,  as  the  long  and  short  radial  extensors 
of  tlie  carpus  and  the  ulnar  extensor  of  the  carpus  are  paralyzed. 
When,  however,  the  hand  is  held  in  the  dependent  posture  these 
niovenuMits  can  be  executed  by  the  corresponding  flexors.  Often 
nulial  iKiralysis  is  limited  to  the  muscles  already  mentioned,  as 
tlu»  nerve-filaments  for  the  long  and  short  supinators  and  the 
triceps  leave  the  trunk  of  the  nerve  quite  high  up,  and  are  fre- 
nuently  situated  above  the  })oint  of  injury.  Involvement  of  the 
short  supinator  in  nulial  jxiralysis  is  attended  with  inability  to 
exiHMito  supination  of  the  forearm  when  this  member  is  held  in 
the  depeniU  nt  posture.  Paralysis  of  the  long  supinator  may  be 
rt'eoirnizetl  by  the  absence  of  contraction  of  the  muscle  named 
whi»n  ivsistaiUH'  is  otieivd  to  flexion  of  the  forearm  held  in  a  posi- 
tion midway  between  pronation  and  supination.  Paralysis  of  the 
trieeps,  finally,  is  atti'udeil  with  inability  to  extend  the  flexed 
foi\»:inn,  or  to  otVer  ivsistanee  to  passive  flexion  of  the  forearm. 

Tiio  alterations  in  electric  irritability  of  the  paralyzed  nerves 
ami  inusoles  vary  in  aeconlance  with  the  severity  of  the  palsy. 
In  the  pi\\<eni"o  oC  slii^ht  and  mixlerately  severe  paralysis  the  elec- 
trii*  eunvnt  is  a  oonviMiiont  means  for  determining  the  seat  of  the 
paralysis,  tor  it*  tlu'  course  of  the  radial  nerve  be  followed  with 
tho  I  liHtnulo  oi"  a  thradio  curn*nt  musiMiIar  contractions  will  be 
wantiiiLT  al>ovo  x\\c  >r:\{  ot'  the  lesion,  and  will  be  observed  only 
bolow  this  j>oint  on  stiiuiilation  of  the  nerve.  After  the  paralysis 
has  existtnl  tor  >oino  tiiuo  atrophu  from  irant  of  ujtie  develops  in  the 
IKiraly/tnl  inusvlos. 

Althonirh  tho  radial  is  a  mixt\l  nerve,  i^ensorif  dUiurbancfs  maj 
W  want  in iT  in  a  i-ci^o  o{  radial  |xiralysis  because  the  seDsory 
braiulu  s  an*  v^i\  t  n  otV  fn^n  the  tnink  of  the  nerve  at  so  high  a 
level  that  tlu  v  an*  i:^iun\llv  situateil  alx^ve  the  lesion,  or  because 
luighlMring    lu  rves  assume  the  function  of  the  paralysed  radial 
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branches.  When  sensory  disturbances  are  present  these  involv 
the  dorsal  aspect  of  the  upper  arm  (posterior  superior  cutaneou 
nerve),  that  of  the  forearm  (posterior  inferior  cutaneous  nerve^ 
£&nd  that  of  the  hand  and  the  fingers  between  the  thumb  and  th 
middle  of  the  middle  finger.  The  terminal  phalanges  naturall 
r-emain  unaffected,  as  these  are  supplied  with  cutaneous  branche 
t>v  the  median  nerve. 

Vasomotor  and  trophic  disorders  occur  but  exceptionally,  as,  for  instanc< 
nodular  thickening  of  the  extensor-tendons  or  thickening  of  the  digit! 
articulations. 

The  onset  of  paralysis  of  the  radial  nerve  is  often  sudden,  th 
patient  awaking  from  deep  sleep  therewith.  In  other  instances 
fcowever,  the  condition  is  preceded  by  prodromes — paresthesia,  sue 
^18  a  sense  of  contraction,  of  the  crawling  of  ants,  of  coldness  an< 
stiffness,  and  the  like.  The  duraiion  of  radial  paralysis  general! 
is  exceedingly  long.  Even  mild  sleep-palsies  may  persist  fror 
£>ur  to  six  weeks.  Repeated  radial  j^aralysis  may  occur  in  laborer 
snd  drunkards  if  compression  of  the  nerve  is  repeated  durin 
sleep.  Plumbic  paralysis  of  the  radial  nerve  likewise  may  readil 
:recur  if  the  individual  is  again  exposed  to  the  action  of  lead. 

PARALYSIS  OF  THE  MEDIAN  NERVE. 

Btiology. — Peripheral  paralysis  of  the  median  nerve  is,  lik 
that  of  the  radial  nerve,  generally  of  traumatic  origin.  Th 
median  nerve  is  injured  with  particular  frequency  just  above  th 
^wrist-joint,  upon  the  radial  aspect  of  the  palmar  surface  of  th 
forearm  by  incised  w^ounds,  as,  for  instance,  by  fragments  of  gl as? 
^hile  injuries  of  the  trunk  of  the  nerve  in  the  internal  bicipita 
sulcus  are  much  less  common.  Nevertheless,  crufch-paralysii 
prisoners^  paralysis,  and  narcoms-paralysis  of  the  median  nerv( 
as  well  as  paralysis  in  consequence  of  luxation  and  fracture  of  th 
humeruSj  have  been  observed.  At  times  median  ]>aralysis  has  bee 
observed  after  excessive  muscular  contraction.  In  this  groiij)  i 
included  drummers'  paralysis,  which  involves  especially  the  floxo 
of  the  thumb,  and  naturally  much  more  commonly  the  long  exten 
sorof  the  thumb  supplied  by  tho  radial  nerve.  Rifrif/cratory  an 
infectious  paralysis  of  the  median  nerve  is  uncfminion. 

Symptoms  and  Diagnosis. — The  extent  of  the  paralysi 
naturally  depends  upon  the  scat  of  the  lesion.  If  the  media 
nerve  is  injured  just  above  the  wrist-joint,  the  muscles  of  th 
thenar  eminence  are  paralyzed,  with  the  exception  of  the  adducte 
of  the  thumb,  supplied  by  the  ulnar  nerve,  and  in  eonsequ(»nee  o 
loss  of  function  on  the  part  of  the  short  abductor  of  the  thumi 
the  short  flexor  of  the  thumb,  the  opposing;  niusele  of  the  thuml 
the  power  of  abduction  and  flexion  of  the  thumb  is  partially  an^ 
the  opposing  action  of  the  thumb  is  wholly  abolished.     Whe 
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the  paralysis  Las  existed  for  some  time  atrophy  of  the  thenar  miw- 
cles  takes  place.  As  the  actiou  of  tlie  abductor  of  the  thumb, 
supplied  by  tLc  ulnar  nerve,  preponderutcsj  the  thumb  becumes 
permanently  approximated  to  the  haud,  and  its  terminal  phalanx 
is  markedly  tiexed  upon  the  dorsum  through  the  actiou  of  the 
long  and  short  exteusors  of  the  thumb.  As  a  result  there 
develops  a  form  of  hand  that  has  beeu  designated  the  ti[itr 
hand.  There  are  paralyzed,  in  addition,  the  first  and  second 
lunibrical  muscles,  whieh  elTect  palmar  flexion  of  the  second  and 
third  phalanges  of  the  indes-tiuger  and  the  middle  finger,  witi 
synchronous  dorsal  Hexion  of  the  liasal  phalanx.  The  sensibility 
of  the  akin  is  lost  ii[yjn  the  radial  aBi)ect  of  the  palmar  surfaec-  of 
the  hand  to  a  median  line  passing  through  the  fourth  finger.  Upoa 
the  dorsal  aspect  of  the  finger  cutaneous  sensibility  is  wanting 
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u  the  mull  of  ■  paiicuitiA<H 
Zorleb  cUdIc).  ■ 

in  the  tenninal  phalanges  of  the  thumb  and  of  the  second  audi 
thinl  fingers.  Not  rarely  trophic  alterations  occur,  particularijr  I 
glossy  finger,  vesii'ation  of  the  skin,  tiiii'kcniiijr  and  fracture  of  the  1 
nails.  A  lesion  in  the  course  of  the  internal  bicipital  sulcnti  causes  J 
paralysis  of  all  of  the  muscles  upon  the  palmar  surface  of  thefon- J 
arm,  in  addition  to  the  muscles  already  named,  with  the  exceptimil 
of  the  ulnar  flexor  of  the  carpus,  which  is  supplied  by  the  ulnar  J 
nerve.  The  patient  is,  therefore,  unable  to  flex  the  terminal  !>!<*■■ 
lanx  (paralysis  of  the  deep  flexor  of  the  digits)  and  the  seconi'J 
phalanx  (paralysis  of  the  superficial  flexor  of  the  digits),  ""  ' 
particHlarly  noticeable  in  the  second  and  tbinl  fingers,  ai 
in  the  fourth  and  fifth,  af  the  deep  flexor  receives  besides  branchflt 
from  the  ulnar  nerve.  Palmnr  flexion  of  the  haud  can  be  effect^ 
only  with  difficulty,  and  with  synchronous  alKhiction  toward  tbcl 
ulna  (from  contraction  of  the  ulnar  flexor  of  the  carpus).  In  con*! 
sequence  of  paralysis  of  the  radial  flexor  of  the  caquis  abductitAfl 
of  the  hand  toward  the  radius  is  impossible  if  the  hand  i 
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position  of  palmar  flexion.  Paralysis  of  the  round  pronator  and 
of  the  quadrate  muscle  j)re vents  pronation  of  the  dependent  arm, 
while  with  the  forearm  flexed  the  long  supinator  (supplied  by  the 
radial  nerve)  will  effect  pronation  of  the  forearm. 

PARALYSIS  OF  THE  ULNAR  NERVK 

J^tiology. — Refrigeratory  and  infedlon.^  jxiralym^  of  the  ulnar 
nerve  is  uncommon.  The  condition  is  generally  dependent  upon 
traumatic  influences,  which  coincide  with  those  of  traumatic  radial 
paralysis.  Sleep-palsy,  crut(?h-palsy,  narcosis-palsy,  and  prisoners' 
palsy  involving  the  ulnar  nerve  have  been  observed.  At  times 
pressure-paralysis  of  the  uhiar  nerve  has  been  noted  in  certain 
artisans  (clo(;kmakers,  glassworkers)  as  a  result  of  long-continued 
support  of  the  arm  upon  the  elbow. 

Symptoms  and  Diagnosis. — Paralysis  of  the  ulnar  nerve 
is  attended  with  paralysis  of  the  muscles  of  the  hypothenar  emi- 
nence (abductor,  flexor,  an<l  oj)p<)sing  muscle  of  the  fifth  digit), 
and  consequently  the  little  finger  is  incapal)le  of  executing  the 
corresponding  movements.  Paralysis  of  those  portions  of  the  deep 
flexor  of  the  digits  passing  to  the  ring-finger  and  the  little  finger 

Erevents  plantar  flexion  of  the  terminal  phalanx  of  these  fingers. 
^lantar  flexion  of  the  hand  is  impaired,  and  can  be  performed 
only  toward  the  radial  but  not  toward  the  ulnar  aspect  (paralysis 
of  the  ulnar  flexor  of  the  carpus).  The  interosseous  muscles  are 
paralyzed,  and  as  a  consecpience  the  patients  are  unable  to  perform 
plantar  flexion  of  the*  basal  phalanx  of  the  fingers,  and  at  the 
same  time  to  extend  the  oth<T  two  phalanges.  In  the  presence 
of  paralysis  of  the  ulnar  norve  the  third  and  fourth  lumbric^il 
muscles  are  further  jiaraly/cd.  In  <M)nse(|ucnee  extension  of  the 
basal  phalanx  with  synchronous  plantar  ilex  ion  of  the  other  two 
phalanges^  is  wanting.  Sensory  disturbances  arc  present  on  the 
palmar  aspe(;t  of  the  hand  toward  the  ulna  in >rn  a  median  line 
passing  through  the  riiig-Hnger.  On  tiie  dorsal  surface  of  the 
hand  and  the  finj^ers  the  sensorv  disturbances  extends  to  a  median 
line  passing  through  the  middle  finger  and  upon  the  ulnar  side 
of  this  line. 

After  the  pamlysis  has  existed  for  some  time  atrophy  of  the 
paralyzed  muscles  takes  place  frimi  flist/se.  This  is  appreciable 
particularly  in  the  muscles  of  the  hypothenar  eminence,  which 
presents  a  thin  and  fiatten<'(l  appearance,  and  in  the  interosseous 
spaces,  which  present  niinsually  deep  depressions.  At  times  a 
claw-hand  d(?velops.  This  results  from  dorsal  hyperextension  of 
the  basal  phalang<'s  of  the  fingers  by  tiici  common  extensor  of  the 
digits,  while  in  consecjnenee  of  paralysis  of  the  lumbrical  muscles 
the  flexors  of  the  fingers  cause  such  marked  palmar  flexion  of  the 
other  two  j)halangcs  that  at  times  the  nails  are  dug  into  the  palm 
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of  the  hand.  As  the  first  aiitl  thir<l  liimbrical  mitecles  are  not 
involved  in  paralysis  of  the  ulnar  iiervt-,  the  claw-position  is  gen- 
erally more  pronounced  in  the  fourth  and  fitlli  fingers  (Fig.  ti7).   < 

PARALYSIS  OF  THE  MUSCULOCUTANEOUS  NERVE  1 

Paralysis  of  the  musculiHsutaneous  nerve  ooeurs  with  extreme 
rarity.  Paralysis  of  the  biceps  of  the  arm  is  most  conimouly 
atttndt'd  with  loss  of  tlcxion  of  the  forearm  or  with  incomplete 
ilexion  in  pronation  from  the  action  of  the  long  supinator  ;^upplii  ' 

by  til        ^'  ' 


radial  nerve. 


PARALYSIS  OF  THE  AXILLARY  NERVE. 

Etiology. — Paralysis  of  the  axillary  nerve  is  most  oommonlj 
of  tniinnatii;  origin  (fall,  blow,  contusion  of  tlie  shoulder,  pressure 
by  a  oruuh,  luxation  or  fracture  of  the  head  of  the  humerus}. 
At  times  it  occurs  as  a  complication  of  infiummatUm  of  the  shoufder- 
jointf  perliaps  from  extension  of  the  inflammatory  process  to  the 
nerve,  Rrfriifcraioty  and  to^ir  fiiiralif«ui  of  the  axillary  nerve 
(lead-iH>isi.niii.r,  .li:ili"ft.'s  mellitiis)  iin'  also  known. 

Symptoms  and  Diagtiosis.— Paralysis  of  the  axillary  nerve 
is  alteniU'd  with  paralysis  of  the  deltoid  miucle.  Although  tbe 
axillary  nerve  sends  fibers  to  the  small  roimd  mnfiele,  no  disturb- 
ance of  function  is  observed  in  this  muscle,  as  it  receives  nerve- 
fibers  also  from  the  suprascapular  nerve.  When  the  dfltoid  mujvb 
is  paralyzed  the  patient  is  unable  to  elevate  the  arm  to  the  hori- 
zontal level.  The  muscle  nn deigns  gradual  atrophy,  the  shoulder 
becomes  Battened  and  thin,  and  a  Sail-Joint  develops  at  the  shoul- 
der, in  consequence  of  the  traction  of  the  arm  and  the  deficient 
resistance  of  the  paralyzed  deltoid  muscle.  SeaBorr  disturbancu 
may  l>e  present  upon  the  upper,  outer,  and  posterior  asiK-ct  of  the 
arm. 


I 
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COMBINED  PARALYSIS  OF  THE  NERVES  OF  THE 
ARM  AND  THE  BRACHIAL  PLEXUS. 
By  combined  paralysis  of  the  nerves  of  the  arm  is  understood 
simultaneous  paralysis  of  several  nerves  of  this  member.  The  cause 
may  be  situated  iu  the  upper  arm  or  the  forearm  or  in  the  bnichtal 
plexus.  The  last  situaticm  is  particularly  adapted  for  the  develop- 
ment of  combined  paralysis  of  the  nerves  of  the  arm,  because  here 
the  paths  for  the  various  nerves  to  the  arm  lie  so  closely  together 
that  even  a  small  lesion  is  capable  of  injuring  several  nerves  at  tbe 
nme  time.  Constrictions  of  the  arm,  fractures,  luxations,  and  the 
pressure  of  a  crutch  are  well  adapted  to  injure  several  ner\'es  tS 
(be  arm  at  the  same  time  \a  tlieir  course  through  the  member. 
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Paralysis  of  the  brachial  plexus  also  is  generally  of  traumatic 
origin,  and  occurs  particularly  in  consequence  of  pressure  in  asso- 
ciation with  luxation  of  the  humerus,  dislocation  or  fractures  of 
the  clavicle,  and  neoplasms  of  the  neck.  At  times  it  has  been 
observed  to  set  in  abruptly,  in  an  apoplectiform  manner,  spon- 
taneously, or  after  exces??ive  strain.  On  post-mortem  examination 
hemorrhage  into  the  brachial  [)lexus  has  been  observed  in  a 
number  of  instances.  In  all  cases  of  brachial  pay^alysis  motor 
disturbances  invariably  preponderate ;  sensibility  may  be  wholly 
unaltered.  In  accordance  with  the  seat  of  the  lesion  several  varie-r- 
ties  of  paralysis  of  the  brachial  plexus  can  be  distinguished,, 
namely,  an  upper,  a  lower,  and  a  mixed  variety,  the  last  including 
the  manifestations  of  the  other  two. 

The  upper  variety  of  paralysis  of  the  brachial  plexns  involves 
the  fifth  and  sixth  cervical  nerve-roots.  It  includes  Erb\  paral- 
ysis of  the  brachial  plexus,  which  is  attended  w-ith  paralysis  of  the 
deltoid,  the  biceps,  the  internal  brachial,  and  the  long  supinator, 
and  also  at  times  of  the  supraspinous,  infraspinous,  and  short 
supinator.  Erb  showed  that  two  or  three  centimeters  above  the 
clavicle,  at  the  level  of  the  transverse  process  of  the  sixth  cervical 
vertebra,  just  behind  the  external  border  of  the  sternomastoid 
muscle  there  is  a  point — Erb\s  Hiipraclavicular  point — correspond- 
ing to  the  fifth  and  sixth  cervical  nerve-roots,  electric  stimulation 
of  which  induces  contraction  of  the  muscles  involved  in  Erb's 
paralysis  of  the  brachial  plexus. 

PaHuritional  or  obdetric  paralysis  also  belongs  in  this  category. 
This  is  observed  in  the  newborn  when  during  labor  it  has  been 
necessary  to  free  the  arms  or  apply  the  fingers  over  the  clavicles, 
or  introduce  a  hook  or  the  fingers  into  the  axillary  cavity.  Ob- 
stetric palsy  may  result  also  from  slipping  of  the  forceps  and 
pressure  upon  the  bnichial  plexus,  (ienerally,  in  addition  to  the 
paralysis  there  is  found  luxation  or  fracture  of  the  hum(?rus  or 
fracture  of  the  clavicle  or  of  the  scapula.  The  muscles  involved 
are  the  same  as  those  that  sutler  in  Erb\s  palsy.  Recovery  is  not 
impossible. 

The  lower  variety  of  paralysis  of  the  brachial  plexus  involves  the 
distribution  of  the  eighth  cervical  and  tiic  first  dorsal  nerve.  The 
muscles  paralyzed  include  those  of  the  thenar  and  hypotheuar 
eminences,  the  interosseous,  and  at  times  also  some  of  the  flexors 
of  the    forearm.      Oculopupil/ffry   sympfoms    (eontraetiou    of   the 

Eupil,  narrowing  of  the  palpebral  fissure,  retraction  of  the  eye- 
all)  will  be  especially  conspicuous.  These  depend  upon  the  cir- 
cumstance that  the  communicating  braneh  of  the  first  (lorsal  nerve 
transmits  oculopupillary  fibers  from  the  cervical  cord  to  the  path 
for  the  cervical  sympathetic.  SeU'^ori/  (n,st((rbfni(r.s  niav  be  oh- 
served  especially  in  the  distribution  of  tiie  median  and  the  ulnar 
nerve  and  on  the  inner  aspect  of  the  upper  arm. 
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PERIPHERAL  PARALYSIS  OF  THE  SCAPULAR 

MUSCLES. 

PARALYSE  OF  THE  SERRATE  MUSCLE. 

etiology. — The  greater  anterior  serrate  muscle  receives  fibers 

from  the  long  thoracic  nerve,  a  branch  of  the  brachial  plexuH. 

Periplieral  paralysis  of  the  serrate  muscle  is  not  UDCommon,  as 

the  nerve  pursues  a  superficial  and  long  course  od  the  side  of  the 

neck  and  the  lateral  aspect  of  the  chest.    Most  commonly  paralysis 

of  the  serrate  muscle  is  of  trantnatlc  origin,  as,  for  instance,  from 


depeadent  Id  a  cue  of  paralril*  of  tbe 


IHinctiinKl  or  incised  wounds  of  the  neck,  or  from  the  carrying  of 
leavy  weigiitti  upon  the  shoulder.  At  times  paralysis  of  tbe  ser- 
rate niuscio  results  from  moscnlar  over-ezertion.  I  have  seen  such  s 
condition  after  the  nio\(in)i  of  hiiy  and  after  long-continued  weaving. 
Paralysis  of  the  sernite  muscle  has  been  observed  also  after  too 
long-rontinue<l  planing  and  sawing.  Infectious  paralvM  of  the 
serrate  imiM.'/e  has  been  reported  in  the  sequence  of  tvphoid  fever, 
diphtheria,  erysipelas, and  other  infectious  diseases.  Refrigeratory 
jtnralysis  of  (he  serrate  muscle  is  also  known.     Almost  always  the 
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condition  occurs  in  aduiU,  and  more  commonly  in  men  than  la 
■women. 

Symptoms  and  Diagnosis.— Paralysis  of  the  serrate  muajle 
is  attoniled  with  an  abaorm&l  position  of  tlie  scapula,  wliich  is 
apparent  even  with  the  arm  at  rest  and  dependent,  bnt  bGcomes 
more  conspicuous  when  the  arm  is  held  in  front  of  the  body  or  is 
«levate(l  vertically.    When  the  arm  is  dependent  the  inferior  augla 


of  the  scapula  is  reraoveil  from  the  dorsiil  aspect  of  the  chest  (from 
preponderant  action  of  tiie  hiecps,  tin;  lesser  pectoral,  and  the 
coracobrachial).  The  inner  border  of  the  scapu^  is  more  chisely 
approximated  to  the  vertebral  eolnnm  nimn  the  diseased  than  npon 
toe  healthy  side  (from  prepumlerant  iietion  of  the  rhomboid  and 
the  trapezius),  and  the  inferior  anfjlc  of  the  scii|)ula  is  more  eloscly 
approximated  to  the  vertebnil  eoJnmn  than  the  upper  and  inner 
angle.    In  consequence,  tlie  inner  border  of  the  scapula  is  directed 
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from  above  and  without  downward  and  inward.  The  entire  scapuU 
occupies  a  higher  level  upon  the  diseased  than  upon  the  hesJUif 
side  {Fig.  68).  If  the  arm  is  raised  in  front  of  the  body,  the 
internal  border  of  the  scapula  becomes  so  greatly  removed  from 
the  dorsal  aspect  of  the  chest  that  the  hand  can  be  easily  inserted 
between  the  chest-wall  and  the  border  of  the  scapula  (Fig.  6d). 
At  the  same  time  the  scapula  becomes  still  more  closely  approxi- 
mated to  the  vertebral  cofumn.     This  approximation  becomes  the 


>ntu  elerated  Tertlc&llT. 


greater  if  tlic  arm  is  raised  to  a  vertical  position  (Fig.  70).  Ele- 
vation of  the  arm  slowly  almve  the  horizontal  level  is  possible 
only  with  difliculiy,  and  can  be  effected  with  greater  ease  only  if 
the  scapula  has  jireviously  been  put  in  proper  position  by  the 
haiiils  and  is  there  held  during  the  act  of  elevating  the  arm.  AU 
movements  of  the  arm  forward  (pushing,  crossing)  are  rendered 
dillirult, and  tliu  jiatiint  is  unable  to  offer  any  resistance  to  retrac- 
tion of  the  scapula.     Gradually  the  serrate  muscle  may  undergo 
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atrophy  from  dmi«e,  the  thorax  beconiiug  flattened  on  its  lateral 
aspect  and  the  otherwise  readily  visible  serrationa  of  the  muscle 
being  lost.  As  a  prodrome  of  paralysis  of  the  serrate  muscle,  pain 
at  tiroes  appears  in  the  shoulder,  and  subsequently  may  be  replaced 
by  cutaneous  anesthesia.  Paralysis  of  the  serrate  muscle  is  gen- 
erally unilateral.  Traumatic  bilateral  serrate  paralysis  may  be 
observed  if  heavy  weights  are  carried  Jirst  upon  one  shoulder  and, 
after  paralysis  has  developed,  subsequently  upon  the  opixjsite 
shoulder,  or  if  nt  first  one  of  the  muscles  iind  then  the  other  is 
^^wduly  stTaincd. 

^^Karalysis  of  the  greater  and  lesser  pectoral 

^^^  MUSCLES. 

The  greater  and  lesser  pectoral  muscles  are  supplieil  l)y  the 
anterior  thoraoic  nerve.  Paralysis  of  these  muscles  is  uncommon, 
and  is  characterized  by  impairmcut  of  udductiou  of  the  upper 
anil  upon  the  paralyzed  side,  and  absence  of  muscular  elevation 
in  the  infraclavicular  region  on  attempted  adduction.  The  patient 
is  able  only  with  ditBculty  to  place  the  hand  upon  the  healthy 
shoulder,  and  to  clap  the  hands.  Little  resistance  is  offered  to 
pu.ssive  abduction  of  the  upper  arm.  .\trophy  of  the  paralyzed 
muscles  is  attended  with  the  development  of  a  marked  depression 
in  the  infraclavicular  region. 

PARALYSIS  OF  THE  RHOMBOID  AND  THE  ELEVATOR  OF 
THE  ANGI^  OF  THE  SCAPULA. 
The  rhomboid  and  the  elevator  of  the  angle  of  the  scapula  are 
supplied  by  the  dorsal  nerve  of  the  scapula  from  the  brachial 
plexus.  Derangement  of  function  appears  in  connection  with 
paralysis  of  the  muscles  named  only  when  the  trapezius  is  paral- 
yzed at  the  same  time.  Umler  such  conditions  paralysis  of  the 
rhomboid  prevents  approximation  of  the  scapula  to  the  vertebral 
column,  while  paralysis  of  the  elevator  of  the  scapula  prevents 
movement  of  the  scapula  upward. 

PARALYSIS  OF  THE  BROAD  DORSAL  MUSCLE. 
Paralysis  of  the  broad  dorsal  muscle,  supplied  by  the  subscap- 
ular nerves  of  the  brachial  plexus,  is  attended  with  difficulty  in 
adduction  of  the  arm  to  the  chest,  but  (Mirticularly  in  the  move- 
ment of  ihc  arm  and  the  hand  toward  the  gluteal  region. 

PARALYSIS  OF  THE  INTERNAL  ROTATORS  OF  THE  ARM. 
Tlie  internal  nitiitnrs  of  the  arm  include  the  snhii-irjitil'ir  and 
the  greater  round  muscle,  both  of  which  are  supplied  by  the  sub- 
scapular nerves  of  the  brachial  plexus.  When  the  muwles  named 
are  poralyzed  the  action  of  the  external  rotators  of  the  arm  (iofin- 
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spinous,  lesser  round  muscle)  preponderates,  so  that  the  palmar 
aspect  of  the  arm  and  the  hand  is  directed  forward,  and  the  arm 
cannot  be  rotated  inward  on  request.  All  of  the  movements  of 
the  hand  directed  to  the  opposite  side  of  the  body  are,  therefore, 
rendercil  difficult.  If  atrophy  of  the  subscapular  occurs,  crackling 
sounds  are  audible  on  movement  of  the  scapula,  but  these  are 
present  also  in  some  healthy  persons. 

PARALYSIS  OF  THE  EXTERNAL  ROTATORS  OF  THE  ARRL 

The  external  rotators  of  the  arm,  the  infraspinous  and  the 
lesser  round  muscle,  are  supplied  by  different  nerves,  namely,  the 
infraspinous  by  the  suprascapular  and  the  lesser  round  by  the 
axillary.  Paralysis  of  both  muscles  is  attended  with  internal 
rotation  of  the  arm  from  preponderant  action  of  the  internal  rota- 
tors, so  that  the  ulnar  border  of  the  arm  is  directed  forward. 
External  rotation  of  the  arm  is  impossible.  When  the  infra- 
spinous  muscle  upon  the  right  side  is  paralyzed  the  movements 
necessary  in  writing  and  sewing  are  greatly  interfered  witli. 
Atrophy  of  the  infraspinous  muscle  gives  rise  to  a  depression  in 
the  infraspinous  fossa. 

PERIPHERAL  PARALYSIS  OF  THE  MUSCLES  OF 

THE  BACK. 

Paralysis  of  the  lumbar  extensor  muschs  is  attended  with  marke<l 
convex  curvature  of  the  vertebral  column  forward  in  standing — 
lordosis — a  vertical  line  through  the  dorsal  vertebrae  passing  far 
behind  the  sacral  promontory.  In  the  sitting  posture,  however, 
marked  kyphosis  develops  in  the  lumbar  region,  and  the  upper 
portion  of  the  body  inclines  so  far  forward  that  the  patient  is 
com|)elled  to  support  his  arms  upon  the  thighs  in  order  not  to 
fall  over.  In  the  dorsal  decubitus  the  kyphosis  disappears.  If 
the  patient  be  seated  upon  the  fl(M3r  and  attempts  to  arise,  he  will 
slowly  climb  up  upon  his  own  extremities  with  rotatory  move- 
ments of  the  body.  The  waddling,  duck-like  walk  is,  further, 
peculiar.  Paralysis  of  the  extensors  of  the  back  is  attended  with 
paralytic  kyj)hosis  in  the  standing  posture,  which  disappears  in 
the  dorsal  decubitus.  Unilateral  paralysis  will  give  rise  to  para- 
lytic scoliosis.  Paralysis  of  the  extensors  of  the  neck  is  attended 
with  drooping  forward  of  the  head. 

PERIPHERAL  PARALYSIS  OF  THE  ABDOMINAL 

MUSCLES. 

Unilateral  paralysis  of  the  abdominal  muscles  is  attended  with 
retraction  of  the  umbilicus  toward  the  healthy  side  with  each 
expiration.     Bilatet^al  jntralysis  of  the  abdominal  mti^cles  prevents 
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all  expulsive  and  expiratory  movements  (cough,  sneezing,  strai 
ing  at  stool).  The  hand  applied  to  the  abdominal  wail  fails 
detect  contraction  during  tne  movements  named.  Change  frc 
the  recumbent  to  the  sitting  posture  is  possible  only  with  the  a 
of  the  arms.  In  standing,  the  abdomen  protrudes  greatly  fc 
ward.  In  walking,  the  upper  jK)rtion  of  the  body  is  bent  forwai 
and  the  lumbar  portion  of  the  vertebral  column  is  the  seat 
lordosis.  A  vertical  line  through  the  cervical  vertebrae  will  pi 
in  front  of  the  sacral  promontory,  as  the  pelvis  is  bent  greal 
forward.  Simultaneous  paralysiH  of  the  abdominal  muscles  a? 
the  muscles  of  the  back  is  attended  with  impossibility  of  maintai 
ing  the  upright  jx)sture. 

PERIPHERAL  PARALYSIS  OF  THE  CRURAL  NERV 

Paralysis  of  the  crural  nerve  of  refrigeratory,  toxic,  or  infi 
tious   origin  is  uncommon ;    most  frequently   it   is  of  trauma 
origin.     The  causes  may  reside  within  the  vertebral  canal  (heme 
rhage)  or  consist  in  disease  of  the  vertebral  column  (fractu 
tuberculosis,  new-growth)  or  inflanmiation   or  a  new-growth 
the  true  pelvis.     Aneurysms  of  the  femoral  artery  and  puuctur 
and  incised  wounds  may  also  be  mentioned  as  causes  for  the  par 
ysis.     Paralysis  of  the   illopHoaa  munde  prevents   flexion  of  1 
thigh  upon  the  abdomen,  and  paralysis  of  the  quadriceps  extern 
of  the  thigh  renders  impossible  extension  of  the  flexed  thigh 
resistance  to  passive  flexion.     Naturally,  the  patellar  tendon-rej 
is  wanting.     Such  sensory  disturbances  as  may  be  present  are  d 
tributed  upon  the  anterior  and  inner  aspect  of  the  thigh,  and 
the  course  of  the  greater  sai)hen()ns  nerve,  also  along  the  inr 
aspect  of  the  leg  and  the  inner  border  of  the  foot.     Atrophy 
the  paralyzed  muscles  from  disuse  is  attt^'uded  with  wasting 
the  thigh  upon  its  anterior  aspect.     The  paralysis  of  the  muse 
named  is  attended  further  with  disturbances  in   walking  and 
changing  from  the  sitting  to  the  standing  posture. 

PEEUPHERAL  PARALYSIS  OF  THE  OBTURATOR 

NERVE. 

Peripheral  paralysis  of  the  obturator  may  result  from  the  sa: 
causes  as  paralysis  of  the  crural  nerve,  and  at  times  both  nen 
are  paralyzed  simultaneously.  Occasionally  paralysis  of  the  ( 
turator  nerve  is  observed  after  diflicult  labor  or  after  incarce 
tion  of  an  obturator  hernia.  The  abductors  of  the  thigh  partic 
larly  are  paralyzed,  so  that  the  patient  is  unable  to  move  1 
abducted  member  to  the  middle  line,  or  to  throw  it  over  1 
healthy  member  in  the  recumbent  or  sitting  posture.  In  con 
quence  of  paralysis  of  the  external  obturator,  external  rotation 
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the  lower  extremity  also  is  embarrassed.     Sensory  disturbances 
may  be  present  upon  the  internal  aspect  of  the  thighs 

PERIPHERAL  PARALYSIS  OF  THE  GLUTEAL  NERVES. 

Paralysis  of  the  gluteal  nerves  is  attended  with  difficulty  in 
rotation  of  the  thigh  both  inward  (middle  and  lesser  gluteus,  inter- 
nal obturator,  tensor  of  the  broad  fascia)  and  outward  (greater 
gluteus).  Abductioni  of  the  leg  is  interfered  with  (greater  and  mid- 
dle gluteus).  Walking^  particularly  ascending  stairs,  is  rendered 
difficult,  because  the  iliopsoas  and  the  greater  gluteus  are  com- 

{ celled  to  fix  the  trunk  uj)on  the  thigh  and  to  maintain  the  equi- 
ibriura,  and  the  action  of  the  iliopsoas  preponderates  in  the  pres- 
ence of  paralysis  of  the  greater  gluteus.  In  consequence  of  paral- 
ysis of  the  greater  gluteus  change  from  flexion  of  the  body  for- 
ward to  the  upright  posture  is  impossible.  Atrophy  of  the  gluteal 
muscles  from  disuse  is  characterized  by  flattening  and  wasting  of 
the  buttocks. 

PERIPHERAL  PARALYSIS  OF  THE  SCIATIC  NERVE 

^Btiology. — Peripheral  paralysis  of  the  sciatic  ner\'e  may  in- 
volve the  trunk  of  the  nerve  or  individual  branches.  In  the  lat- 
ter event  peroneal  is  more  common  tlian  tibial  paralysis.  The 
trunk  of  the  sciatic  nerve  often  suffers  from  traumatisniy  while 
refrigeratory,  infectious,  and  toxic  paralyses  are  observed  much 
less  commonly.  The  traumatic  causes  are  approximately  the  same 
as  tliose  for  periplicral  paralysis  of  the  crural  nerve.  Isolated 
palmes  of  the  peroneal  nerve  have  been  observed  in  a  number  of 
instances  in  laborers  compelled  to  occupy  a  stooping  posture  for  a 
long  time  in  their  work  (potato-pickers,  stone-setters,  asphalters). 

Symptoms  and  Diagnosis. — In  cases  of  paralysis  of  the 
trunk  of  the  sciatic  nerve  flexion  of  the  leg  upon  the  thigh  is  im- 
possible (paralysis  of  the  biceps  of  the  thigh,  the  semitendinosus, 
the  semimembranosus).  External  rotation  (internal  obturator, 
gomelli,  pyriform)  and  abduction  of  the  thigh  also  are  restricted. 
In  walking  the  extremity  remains  straight  and  is  not  flexed  at  the 
knee-joint.  In  the  presence  of  peroneal  paraly Ms  the  tip  and  the 
outer  border  of  the  foot  are  directed  downward  (pes  varo-equinus). 
In  walking  the  patient  must  lift  the  foot  high,  in  order  to  avoid 
scrapino^  the  floor  with  the  toes,  and  the  foot  is  brought  down  upon 
its  outer  border.  Dorsal  flexion  of  the  foot  and  the  toes  is  im- 
possible. ParalijHiH  (f  the  tibial  nerve  prevents  plantar  flexion  of 
the  foot  and  the  toes,  and,  from  the  preponderant  action  of  the 
auta<ronist.s,  gradually  gives  rise  to  pes  calcaneus — clnb-fooi.  In 
addition,  in  consequence  of  paralysis  of  the  posterior  tibial  moscl^ 
abduction  of  the  foot  is  greatly  impaired  (posterior  tibial). 
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PERIODIC  PARALYSIS- 

The  designation  periodic  paralysis  has  been  applied  to  a  eondi 
tion  in  which  persons  are  j)eriodically  paralyzed  for  hours  in  th 
upper  and  lower  extremities,  and  at  times  also  in  a  number  o 
cerebral  nerves.  The  electric  irritability  of  the  paralyzed  nerve 
and  muscles  is  greatly  diminished,  or  even  at  times  abolishec 
The  disease  is  hereditary.  It  has  been  thought  to  be  dependen 
upon  auto-intoxication. 

SPASMODIC  DISORDERS  OF  MOTOR  NERVE 

(HYPERKINESIS). 

Muscular  spasm  may  be  either  tonic  or  clonic.  With  toni 
spasm  there  is  persistent  contraction  of  the  muscle,  which  may  re 
main  shortened  and  hanl  for  hours  and  at  times  for  days.  Cloni 
spasm  is  attended  with  intorraittcnt  muscular  contractions  usuall 
appreciable  to  the  eye  and  the  applied  hand  and  capable  of  em 
meration.  If  tonic  muscular  spasms  are  attended  with  pain,  the 
are  designated  crampti, 

MOTOR  TRIGEMINAL  SPASM. 

Motor  trigeminal  spasm  is  known  aUo  iii>  mast icatoty  spcLsni^hd 
cause  it  involves  the  muscles  of  mastication.  Tonic  spa^sm  of  th 
mtiscks  of  mastication  gives  rise  to  the  clinical  picture  oi  trismus  o 
lockjaw.  The  jaws  are  clinched  tightly  and  the  patient  is  unabl 
to  separate  them,  sptuiking  through  the  teeth,  and  the  contracte 
temporals  and  masseters  are  usually  visible  and  palpable  beneat 
the  skin  as  muscular  masses  of  board-like  hardness.  Natiiralh 
persistent  trismus  is  attended  with  the  danger  of  starvation,  s 
that  it  becomes  necessary'  for  purposes  of  artificial  nutrition  to  in 
tnxluce  an  esophageal  tube  between  the  teeth  or  into  the  nose,  or  t 
administer  nutrient  enemata.  Most  commonly  trismus  results  i 
consequence  of  reflex  irritation  from  the  irruption  of  teeth  an< 
periostitis  of  the  lower  jaw.  It  is  (juite  a  constant  symptom  o 
tetanus,  although  here  it  is  probably  due  to  central  irritatior 
The  best-known  examjiles  of  clonic  spasm  of  the  mnsc/cs  of  masti 
cation  are  the  chatterinr/  of  the  teeth  ou  exposure  to  cold  and  t 
emotional  influences,  and  the  r/rind/nr/  of  the  teeth  in  eases  of  men 
ingitis  and  in  teething  children.  In  the  first  event  particularl 
the  masseters  and  the  teinjiorals  are  involved,  in  the  latter  th 
pterygoids.  At  times  spasm  of  the  muscles  of  mastication  is  asso 
ciated  with  trigeminal  neuralgia. 

In  the  treatment  an  attempt  will  be  made  first  to  remove  th 
causative  factors.    In  addition,  subcutaneous  injections  of  morphir 
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applications  of  the  galvanic  and  the  faradic  current,  and  iu  the  1 
presence  of  trismus  even  gradual  separation  of  the  jaivs  hy  tlie  I 
lutrodtietion  of  wwlges. 

SPASM  OF  THE  MUSCLES  OF  THE  FACE 
(PSOROSPASM). 

Symptoms,  Diagfnosis,  and  Prognosis. — Most  commonly 
clonic  spasm  of  the  muscles  of  the  face  is  oht^crvcd.  Ifaff  of  fhtte 
mwii-lrs  am  invulveil,  the  •.^uiKlitiuii  is  gt-nenilly  unilatenl.  Spon- 
taneously anil  particularly  on  emotional  didturh&nce  active  con- 
tractions take  place  in  the  various  muscles  of  tlie  face,  giving  rise 
to  marked  and  disfiguring  grimaces.  Wrinkling  of  the  forcnead, 
blinking  of  the  eyes,  distortion  of  the  cheeks,  puckering  of  the 
lips,  anil  dilatiitiou  of  the  mouth  alternate  irregularly  with  one 
another,  and  the  appearance  resemhles  the  distortions  of  the  facial 
niu.scles  indueul  by  faradization  of  the  facial  nerve.  At  times 
pressure-points  are  discovered  over  the  supraoHiital  or  the  infra^ 
orbital  nerve,  tlio  spinous  or  the  transverse  processes  of  the  oer- 
vii-al  vertcbrie,  the  eoiidyles  of  the  radius  or  tlic  ulna,  the  miu 
membnine  of  the  buccal  or  the  nasal  cavity,  pressure  upon  which  J 
citusos  cessation  of  the  spasm.  The  number  of  paroxysms  of  I 
efmsm  varies ;  often  they  are  repeated  within  a  few  minute:!.  The 
individual  paroxysm  is  of  widely  varj-iug  intensity,  extent,  and 
duration.  At  times  there  is  but  a  transitory,  lightning-like  con- 
traction of  the  muscles  of  the  face.  The  stnpedius,  the  niu.«cles 
of  tile  {talatc,  and  the  salivary  secretory  nerves  do  not,  as  a  rule, 
participate  in  the  clonic  muscular  spasm.  The  rantractioM 
UHually  cease  during  sli'ep,  although  I  have  observed  them  to  per- 
Mst  in  cases  of  cerebral  hemiplegia.  The  disorder  iti  annoyuig^ 
but  not  dangerous.  Not  rarely  it  persists  throughout  life.  Re- 
cover}* ran  be  expectol  only  when  the  causative  factors  are  dis- 
coverable and  are  capiible  of  removal. 

Partial  clonic  xpaimi  o/  the  mu«cte«  of  the  fatv  occurs  also  in 

healthy  persons  following  great  mental  excitement,  as,  for  instance,    ] 

involuntary  wrinkling  of  the  forehead,  tlic  play  of  the  alie  of  the   I 

nose,  and   the  twitching  of  the  lips.      The  best-known   of  the   I 

varieties  of  partial  clonic  spusm  of  the  facial  muscles  is  clonic   I 

Hpasm    of    the    sphincter    of    the    eyelids — nifiUation — which    t8 

ODScrved  wiih  jmrtieular  frequency  in  association  with  diseases  of 

the  eves  themselves.  ] 

Tonic  gfHimn  nf  the  facial  mti»'!i:g  is  most  commonly  partial,  and   j 

involves  with  preference  the  sphincters  of  the  eyelids.     With  the   I 

I  ouaet  of  such  sp.i.am — blrpharogpann — the  eyelids  snap  together  J 

L  lilcc  the  lid  of  »  chest,  and  n'niain  closed  until  the  attack  temii*  1 

■  MtM.     The  duration  of  an  attack  varies  between  minutes,  hnur^  1 

Mod  weeks.     Naturally,  the  patient  is  nnabie  to  see  during  IImJ 


1 
I 
I 


A'P.'IS^U  OF  TUE  ifUSCLES  OF  THE  FACE  509 

attack,  and  if  tliis  occur  on  the  crowded  street  the  patient  may  be 
exposed  to  serious  danger.  It  i»  noteworthy  that  at  times  points 
are  discoverable  upon  the  body,  as,  for  instance,  over  the  eupra- 
urbital  and  infraorbital  nerves,  the  cervical  vertebrse  or  elsewhere, 
on  pressure  upon  which  the  muscular  spasm  ceases  and  the  closed 
eyelids  separate.  The  disorder  may  be  extremely  obstinate  and 
persist  throiighont  the  whole  of  life. 

Etiology. — Spasm  of  t!»e  tiicial  muscles  is  observed  with 
particular  fi'e^uency  in  nenrona  persons.  At  times  the  disorder  is 
inberitad,  although  some  members  of  the  family  perliups  will  not 
suffer  from  spasm  of  the  facial  muscles,  but  from  certain  central 
neuroses  (hysteria,  neurasthenia,  epilepsy,  chorea,  psychopathy, 
etc.).  At  times  the  disorder  U  due  to  traumatism.  Thus,  it  has 
been  observed  to  develop  in  the  sequence  of  contusion  of  the 
trank  of  the  facial  nerve,  as  a  result  of  the  pressure  exerted  by 
enlai^;ed  lymphatic  glands  or  by  an  aneurysm  of  a  cerebral  artery. 
Frequently  it  ot^curs  in  coii.sequence  of  reflsx  irritation,  as,  for 
instance,  in  association  with  trigeminal  neuralgia,  and  diseases  of 
the  eyp-8  and  the  teeth.  It  lias  been  observed  also  in  women  with 
disease  of  the  uterus  or  the  ovaries,  and  in  persons  with  intestinal 
wonns.  In  children  the  h&bit  of  imitation  plays  an  important 
part;  that  is,  previously  healthy  |>erson8  who  are  brought  much 
in  contact  with  those  presenting  facial  spasm  are  attacked  by  the 
same  disonler.  Also  originally  voluntary  grimacM  may  gradually 
be  converted  into  involuntary  facial  spasm.  Experience  has  shown 
that  men,  are  attacked  by  spasm  of  the  facial  muscles  more  com- 
monly than  women.  The  disorder  occurs  less  commonly  in  child- 
hood. 

Anatomic  Alterations. — But  little  is  known  with  regard 
to  the  anatomic  altcnitions  attending  s])asm  of  the  facial  muscles. 
In  any  event  the  latter  may  occur  in  the  absence  of  any  change 
in  the  fibers  of  the  facial  nerve,  so  that  the  disturbances  present 
must  be  of  a  purely  functional  nature. 

Treatment. — In  the  first  place,  an  effort  should  be  made  to 
remove  any  causative  factors  present — causal  therapy- — considera- 
tion  being  given  particularly  to  facial  Hpa.sm  of  reflex  origin.  The 
rapidity  with  which  the  spasms  cease  afti'r  removal  of  the  causative 
conditJons  is  oflen  surprising.  Unfortunately,  such  cases  are  the 
less  common.  As  a  rule,  one  is  compelled  to  resort  to  symptomatic 
treatment.  In  nervous  persons  success  may  be  attained  by  means 
of  tkjiuilcious  mode  of  life  and  the  administration  of  nen-lnes,  par- 
ticularly hromitb.  Narcotics  also,  particularly  subcntaneoiiK  injec- 
tions of  mnrphin,  have  been  largely  used.  At  times  psychic  treat- 
ment will  he  indicated,  particularly  in  children.  If  prrsimre-poiiiU 
can  lie  iK>mi.nstnit.-l.  n|i|ilic;itions  of  the  galvanic  current  through 
the  anode  should  liv  tii:i'1i'  to  them.  Recourse  has  been  had  also 
tonarve-section  (aeurotomyj,  nerve-excialon  (neurectomy),  and  a«iT»- 
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stretching ;  but  generally  the  twitchings  cease  only  so  long  as  the 
facial  paralysis  persists,  generally  recurring  with  the  disappear- 
ance of  the  paralysis. 

SPINAL  ACCESSORY  SPASRL 

What  has  been  said  concerning  spasm  of  the  facial  muscles  is 
applicable  also  to  the  causes  of  spinal  accessory  spasm.  At  times 
disease  of  the  cervical  vertebrce  is  responsible  for  the  disorder.  In 
children  it  has  been  observed  at  the  period  of  dentition.  UniUUeral 
clonic  spasfin  of  one  Htei'nomastoid  is  attended  with  periodic  twitch- 
ing movements  of  the  head,  the  face  and  the  chin  being  rotated 
toward  the  healthy  side,  the  chin  elevated,  and  the  occiput  re- 
tracted. Unilateral  tonic  spasm  of  the  stemomastoid  is  attended 
with  persistence  of  this  position  during  the  attack  and  immobility 
of  the  head — spasmodic  torticollis.  Bilateral  clonic  spasm  of  the 
stei-nomostoid  is  attended  with  various  manifestations,  accordingly 
as  the  spasmodic  muscular  contractions  of  the  stemomastoid  occur 
alternately  or  synchronously.  In  the  first  instance  the  head  is  in- 
volved in  rotatory  movements,  in  the  latter  in  nodding  movement 
Bilateral  tonic  spasm  of  the  sternomasloid  is  attended  with  retrac- 
tion of  the  head. 

In  addition  to  the  stemomastoid,  the  trapezius  also  is  involved 
in  cases  of  accessory  spasm.  Unilateral  clonic  spasm  of  the  tra- 
pezius is  attended  with  elevation  of  the  scapula  and  retraction 
of  the  head.  The  symptoms  of  bilateral  clonic  as  well  as  of 
tonic  spasm  of  the  trapezius  may  be  understood  without  further 
description.  A  striking  and  varying  picture  of  alterations  in  the 
movements  of  the  head  and  the  shoulder  results  when  both  the 
stemomastoid  and  the  trapezius  are  involved  in  the  spasm, 
although  it  is  easy  to  separate  the  picture  into  its  individual 
constituents.  With  regard  to  the  prognosis  and  the  treatment, 
the  same  statements  arc  applicable  as  were  made  concerning  spasm 
of  the  facial  muscles. 


HYPOGLOSSAL  SPASRL 

Hypop^lossal  spasm  is  attended  \vith  spasm  of  the  tongue — 
glossospasin — and  accordingly  as  this  occurs  in  the  act  of  chewing 
or  of  speak Inii:  a  distinction  is  made  between  masticaiory  and  arfic' 
ulatory  spasm  of  the  tongue.  The  spasm  may  be  clonic  or  tonic 
and  unilateral  or  bilateral.  The  disorder  can  be  readily  recog- 
nized, and  attacks  particularly  hysterical  and  nervous  persons. 
In  accordance  with  the  character  of  the  spasm,  either  the  mastica- 
tory or  the  articulatory  movements  are  interfered  with.  If  the 
tongue  is  retracted  for  a  considerable  length  of  time,  danger  of 


SPASM  OF  THE  DIAPHRAGM 


SPASM  OF  THE  CERVICAL  AND  SCAPULAR  MUSCLES. 

Spurn  of  tlie  Inferior  Obliane  Utude  of  the  Head.— This  muscle 
rotates  the  head  in  the  horizontal  level,  without  elevating  or 
depressing  the  chin.  If  the 
di^^rder  be  unilateral  and 
clonic,  the  head  is  n>tate<l 
horizontally  toward  the  dis- 
eased side,  while  in  the 
presence  of  bilateral  alter- 
nating muscular  spaijm  ro- 
tatory movements  of  the 
head  from  side  to  side 
occur — rotatory  ipasm  or 
tic.  Unilateral  tonic  spasm 
keeps  the  head  constantly 
turned  towanl  one  side,  and 
resistance  is  encountered 
when  an  attempt  is  ma<le 
to  restore  the  head  to  its 
normal  position. 

Spasm  of  the  aplenlns  mus- 
cle of  the  bead  also  gives 
rise  to  an  abnormal  position 
of  the  head.  The  muscle 
turns  tlie  head  toward  the 
diseased  side,  while  the  face 
and  the  chin  are  approxi- 
mated to  the  shoulder.  The 
contracted  muscle  is  visible  beneath  the  anterior  bonier  of  the 
trapezius,  and  the  stemoniastoid  apjwjirs  relaxed  upon  the  diseased 
side  and  stretched  iijwn  the  healthy  si<k'  (Fig.  71). 

When  spasm  of  the  rhomboid  is  present  the  seiipuln  becomes 
approximated  to  the  vortebml  enhinin,  and  eanmit  be  mr.ved  freely 
outward.  Elevation  of  th<'  arm  above  ihe  borizdntal  level  i^ 
attended  with  resistance.  The  eoutr.ieted  nnisele  is  visible  and 
palpable  in  the  interscapular  space. 

Spasm  of  the  elevator  of  the  scapula  is  attended  with  elevation 
of  the  scapula,  particularly  its  inner  upper  angle.  The  head  is 
retracted.  The  contracted  muscle  appears  in  the  clavicular  fossa 
at  the  side  of  the  anterior  lumler  of  tlie  trapezius. 


SPASM  OF   THE   DIAPHRAGM. 

Clonio  spami  of  the  ilhphraf/iii,  alsii  dcsifinafotl  hlccoiifjh.  h  the 
best-known  variety.  While  the  diaplinijiiTi  cimfraets  suddenly 
and  air  endeavors   to  enter  the  air-passjt^^v-i,   tlic   chink  "f  the 
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glottis  closes  and  then  a  gurgling  sound  is  heard.  The  condition 
may  come  to  an  end  with  a  few  contractions  of  the  diaphragm, 
but  in  some  cases  it  persists  for  days  and  weeks,  and  the  patient 
complains  of  pain  and  disagreeable  sensations  along  the  points  of 
attachment  of  the  diaphragm.  Children  are  predisposed  in  marked 
degree  to  clonic  spasm  or  the  diaphragm,  which  may  occur  after 
overloading  the  stomach  and  after  hearty  laughter.  The  same 
causes  may  give  rise  also  to  clonic  spasm  of  the  diaphragm  in 
adults.  At  times  the  disorder  occurs  in  association  with  rfto- 
phragmatic  pleurisy  or  peritonitis,  or  with  irritation  of  the  phrenic 
nerve  by  mediastinal  tumors.  Disease  of  the  brain  (meningitis, 
hemorrhage,  softening)  also  is'at  times  attended  with  spasm  of  the 
diaphnigni.  Occasionally  this  occurs  in  cases  of  hysteria^  Reflex 
clonic  spasm  of  the  diaphragm  has  been  observea  in  connection 
with  diseases  of  the  stomach,  the  intestine,  the  kidneys,  the  liver, 
and  the  sexual  organs.  Further,  there  are  cases  vnlhoui  obvious 
etiologic  factors. 

In  treatment  efforts  should  be  directed  first  to  the  removal  of 
the  cause — causal  therapy.  Among  symptomatie  measures  expulsive 
efforts  with  closure  of  the  chink  of  the  glottis,  rapidly  successive 
swallowing  of  water,  the  introduction  of  a  sound  mto  the  esopha* 
gus,  constriction  of  the  lower  portion  of  the  thorax  with  simulta- 
neous strong  flexion  of  the  head,  and  the  like,  have  been  recom- 
mended. Among  medicaments,  nervines  and  narcotics  particularly 
have  been  employed.  In  cases  of  hysteria  psychic  treatment  is 
indicated.  I  have  effected  cure  by  means  of  regular  and  slow 
counting. 

Tonic  spasm  of  the  diaphragm  has  been  observed  as  a  result  of 
exjx)sure  to  cold  and  in  the  sequence  of  infectious  diseases  (par- 
ticularly rheumatism,  tetanus).  At  times  it  is  dependent  upon 
disease  of  the  brain  (epilepsy,  hysteria).  It  may  be  recognized 
from  the  want  of  movement  in  the  greatly  distended  lower  portion 
of  the  thorax  in  respirati<m,  while  the  upper  portion  is  engaged  in 
active  and  labored  breathing.  The  lower  border  of  the  heart  and 
of  the  lungs  is  unusally  low,  and  exhibits  no  movement  with  respi- 
ration. Respiratory  movement  of  the  lower  border  of  the  liver  is 
likewis<^  not  demonstrable.  The  epigastrium  bulges  forward.  If 
speeily  relief  be  not  afforded,  death  will  result  from  suffocation. 
A  sul)outaneous  injection  of  morphin  should  be  given  or  chloro- 
forin-nart\>sis  bo  induceil  in  order  to  overcome  the  tonic  spasm  of 
the  diaphniirm.  If  these  measures  do  not  succeed, /arocfizafitm  q^ 
the  phrenic  ncnwi  sliould  be  practised. 

SPASM  OF  THE  ABDOMINAL  MUSCLES. 

Spasm  of  the  abdominal  muscles  is  generally  of  central  origin. 
Clonic  spasm  of  the  abdominal  muscles  has  oocasioDally  been 
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observed  in  connection  with  hysteria ;  tonic  spasm — recognizable 
from  the  hardness,  tension,  and  contraction  of  the  abdominal  walls 
—occurs  in  connection  with  tetanus  and  meningitis. 

MUSCULAR  SPASM  IN  THE  UPPER  AND  THE 

LOWER  EXTREMITIES- 

The  muscles  of  the  arms  and  the  legs  are  but  rarely  involved 
in  tonic  or  clonic  spasm.  The  condition  when  present  can  be 
readily  recognized. 

CRAMPS. 

The  best-known  example  of  tonic,  painful  muscular  spasm  is 
cramp  in  the  calf  of  the  leg.  The  patient  complains  suddenly  of 
intense  pain  in  the  calf  of  one  leg  and  at  the  same  time  the  mus- 
cles in  this  situation  are  thickened  and  contracted  with  board-like 
hardness.  As  a  rule,  the  j>ain  ceases  in  the  course  of  a  few  seconds, 
although  a  sense  of  weakness  persists  for  some  time.  Occasion- 
ally extravasations  of  blood  beneath  the  skin  are  observed  in  the 
region  of  the  calf.  Nervous  and  anemic  indiinduals  are  greatly 
predisposed  to  the  disorder.  At  times  it  develops  in  the  sequence 
of  over-tise  on  the  part  of  the  calf-muscles  in  standing,  walking, 
swimming,  turning,  dancing.  The  cramps  in  the  calves  that  are 
observed  in  cases  of  Asiatic  cholera  and  diabetes  mellitus  appear 
to  be  dependent  upon  toxic  influencea.  Cramps  in  the  calves 
develop  not  rarely  in  persons  with  varicose  dilatation  of  the  veins 
of  th€  leg.  The  cramp  can  be  overcome  by  vigorous  imbbing,  by 
alcoholic  frictioTis,  and  by  subcutaneous  injection  of  morphin.  Be- 
sides, attention  should  be  given  to  the  auisative  conditions, 

NEURALGIA. 
PRELIMINARY    CONSIDERATIONS. 

Neuralgia — nerve-pain — is  characterized  by  its  distribution  in 
the  course  of  diseased  sen-Kir\'  nerves.  Either  the  ]>ain  occurs  in 
attacks  or  it  is  greatly  increased  pan)xy8nuilly.  The  numl>er  and 
the  duration  of  the  attaeks  of  \mn  are  suseeptible  of  wide  varia- 
tion. The  pain  is  described  by  the  patient  as  gnawing,  l)urning, 
and  crushing,  and  not  rarely  beeonies  so  intense  that  even  strong 
men  are  made  to  groan  and  are  inrrapaei rated  fn»m  all  physical  and 
mental  occupation.  Not  rarely  re?.t  at  nitrht  is  greatly  distiirlKKl. 
The  pressure-points  of  Valleix  are  peculiar  to  many  varieties  of 
neuralgia.  It  has  bf*en  fonnrl  that  certain  points  in  the  course 
of  the  diseased  ner\'e  are  partieularly  sensitive  to  prr^sure.  The 
pressure-points  are  definite  for  the  individual  n^-rve^.  heincr  (rtn- 
erally  situated  at  placets  where  the  nerve  i-  r-uperficial  an<l  rests 
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upon  bone,  so  that  it  is  readily  accessible  to  the  compressing 
finger.  Cutaneous  sensibility  in  the  distribution  of  the  diseased 
nerve  is  frequently  altered.  At  the  beginning  there  is  frequently 
hyperesthesia,  which  is  subsequently  followed  by  anesthesia.  At 
times  vasomotor,  secretory ,  and  trophic  disturbances  are  present.  It 
may  also  happen  that  severe  pain  radiates  throughout  an  exten- 
sive cutaneous  area,  and  it  may  give  rise  to  clonic  or  tonic  musciUar 
spasm. 

Anatomic  alterations  may  be  wanting  in  the  nerve  even 
tliough  the  neuralgia  have  lasted  for  years,  while  in  other  instances 
neuritic  changes  are  found ;  and  accordingly  a  distinction  can  be 
made  between  neurotic  and  neuritic  neuralgia.  Further,  the  dif- 
ferential diagnosis  generally  is  extremely  difficult  during  life,  and 
often  imix)ssible. 

Among  the  causes  for  neuralgia  are  the  same  conditions  that 
have  been  name<l  as  causes  for  peripheral  paralysis,  and  accord- 
ingly refrigeratory  (rheumatic),  traumatic^  infectious,  and  toxic  neu- 
ralgia may  be  distinguished.  It  has  also  been  maintained  that 
reflex  neuralgia  occurs,  developing  in  the  sequence  of  antecedent 
disea.se  in  remote  organs,  particularly  in  the  female  generative 
organs.  Such  nerves  as  lie  superficially  and  pursue  a  long  course 
or  j)ass  through  narrovV  bony  canals  are  readily  exposed  to  injury. 
The  sciatic  and  the  trigeminus  are,  therefore,  attacked  by  neu- 
ralgia with  particular  frequency.  Among  the  infectious  forms  of 
neuralgia  the  vmlarial  variety  is  especially  well  known,  and  tliis 
may  be  the  sole  manifestation  of  malarial  infection,  and  is  charac- 
terized by  its  intermittent  occurrence.  It  is  remarkable  tliat 
typically  recurring  neuralgia,  so-italled  masked  intermittent,  may 
occur  in  regions  free  from  malaria  and  attack  persons  who  have 
never  lived  in  malarial  regions,  so  that  doubt  as  to  the  malarial 
nature  of  some  cases  of  intermittent  neuralgia  appears  justified, 
doubt  that  may  jxTlmps  be  removed  by  examination  of  the  blood 
for  malarial  plasmodia.  In  addition  to  malaria,  syphilis  is  yet  a 
common  cause  for  neuralgia.  Among  the  toxic  varieties  of  neu- 
ralgia may  be  included  the  uremic,  the  gouty,  and  the  diabetic, 
and  M'hich  more  aj)propriately  may  be  designated  autotoxic. 
Experience  has  shown  that  members  of  nervous  families  and  pale, 
nervous,  debilitated  individuals  are  attacked  by  neuralgia  with 
particular  frequency  and  readiness.  Women  are  more  greatly 
predisposed  to  neuralgia  than  men. 

The  eurabiliiij  of  neuralgia,  depends  essentially  upon  its  causes. 
At  times  it  persists  throughout  life,  and  embitters  the  existence 
of  the  patient  to  such  a  degree  as  to  induce  suicide. 

The  treatment  of  neuralgia  should  be,  in  the  first  place, 
causal.  Should  exposure  to  cold  have  been  operative,  resort  may 
be  had  to  diaphoretics,  hot  fomentations,  applications  of  cotton 
batting,  and  the  internal  administration  of  salicylic  acid  or  sodium 
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salicylate  (1.0 — 15  grains— every  two  hours),  of  antipyrin  (1.0 — 
15  grains — thrice  daily),  or  phenacetin  (1.0 — 15  grains — thrice 
daily).  When  syphilis  is  the  etiologic  factor  inunctions  of  mer- 
curial ointment  (5.0 — 75  grains — daily),  and  internally  potassium 
iodid  (5.0:200 — 75  grains  :  6^  fluidounces;  15  c.c. — one  table- 
spoonful — thrice  daily)  may  be  prescribed.  Malarial  influences  will 
indicate  the  employment  of  quinin  hydroclilorate  (from  1.0  to  5.0 
— from  15  to  75  grains — to  be  given  three  hours  in  advance  of 
the  expected  paroxysm).  At  times  surgical  intervention  will  be 
required  for  the  removal  of  the  cause  of  neuralgia,  as,  for  instance, 
in  the  removal  of  a  tumor  exerting  pressure  upon  a  nerve,  and 
the  like.  Among  symptomatic  measures  subcutaneous  injection  of 
nwrphin  is  the  most  reliable,  but  in  cases  of  obstinate  neuralgia 
there  will  be  risk  that  the  patient  will  demand  progressively 
increasing  doses,  and  become  a  morphin-hal)itu6,  particularly  if 
he  be  entrusted  with  a  syringe  and  a  solution  of  morphin : 

H  Morphin  hydrocblorate,  0.3    (4J  grains); 

Glycerin, 

Distilled  water,  each,  5.0    (75  minima). — M. 

Dose:  From  0.25  to  0.5  (4  to  8  minims)  subcutaneously. 

Even  when  malarial  infection  is  not  suspected  quinin  hydro- 
chlorate  (from  1.0  to  5.0 — from  15  grains  to  75  grain.s — in  tablet) 
is  a  useful  remedv.  In  addition,  nervines  and  narcotics  of  all 
kinds  have  been  employed.  It  will  suffice  to  mention  a  few  ex- 
amples from  which  success  may  most  likely  be  expected : 

B  Bitter-almond  water, 

Solution  of  potassium  arsenite,      each,  5.0  (75  minims). — M. 
Dose:  10  drops  thrice  daily  after  eating. 

B  Atropin  sulphate,  0.01  (i  grain); 

Glycerin, 

Distilled  water,  each,  5.0  (75  minims).— M. 

Dose :  0.25  (4  minims)  subcutaneously. 

B  Solution  of  cocain  hydrochlorate,  0.5: 10.0  (7i  grains: 

2i  fluidrams). 
Dose :  0.5  (8  minims)  subcutaneously. 

B  Exalgin,  0.3  (4J  grains) ; 

Sugar,  0.5  (7i       *'     ).— M. 

Make  10  such  powders. 
Dose :  1  powder  thrice  daily. 

B  Tincture  of  gelsemium,  20.0  (5  fluidrams). 

Dose:  10  drops  thrice  daily. 

B  Butyl  chloral  hydrate,  5.0  (75  grains) ; 

Glycerin,  20.0  (5  fluidrams) ; 

Distilled  water,  130.0  (4  fluidounces).— M. 

Dose:  15  c.c.  (1  tablespoon ful)  every  five  or  ten  minutes  until  half 
the  prescription  is  used. 

Alcoholic  frictions  and  narcotic  and  irritating  ointments  have 
also  been  considerably  used.     It  is  a  matter  of  indifference  with 
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regard  to  the  results  whether  spirit  of  mustai'd^  spirit  of  camphor, 
spirit  of  formic  acid,  or  compound  spirit  of  angelica  be  employed. 
Chloroform-liniment  also  may  be  used  : 

B  Chloroform,  10.0  (2^  fluidrams)  ; 

Ammoniated  liniment,  40.0  (10        ''        ). — ^M. 

Apply  with  friction. 

The  following  examples  of  narcotic  and  irritating  ointments 
may  be  given  : 

K  Morphin  hydrochlorate,  0.1  (Ingrains); 

Wool -fat, 

Lard,  each,  5.0  (76      "    ).— M. 

For  inunction. 

B  Extract  of  belladonna,  2.0  (30  grains)  | 

Wool- fat, 

Lard  each,  5.0  (75      *'     ).— M. 

For  external  application. 

B  Veratrin,  0.3  (4 J  grains) ; 

Wool-fat, 

Lard,  each,  25.0  (6  drams). — M. 
For  inunction. 

Leeches,  wet  cups,  and  applications  of  ice  to  the  nenre  and  hot 
fomentations  have  also  been  employed  considerably.  Some  pa- 
tients are  greatly  relieved  by  the  employment  of  the  galyaziie  cur- 
rent. The  current  should  not  be  too  strong  and  the  anode  (-1-  pole, 
copper-j)ole)  should  be  applied  to  the  affected  nerve.  The  appli- 
cation should  be  repeated  daily,  but  should  not  be  continued  longer 
than  from  three  to  five  minutes.  Treatment  with  the  fEuradic  brush 
may  also  yield  good  results.  In  obstinate  and  distressing  cases 
resort  has  been  had  to  surgical  measures,  and  ner\'^e-stretching, 
nerve-section  (neurotomy),  nerve-resection  (neurectomy),  and  re- 
cently also  the  extraction  of  exposed  nerves  by  means  of  forceps 
have  been  practised.  LTnfortunately,  all  of  these  efforts  are 
attended  either  with  no  result  or  too  frequently  with  only  a  tran- 
sient result.  Any  effect  will  be  wanting  if  the  operation  fails  to 
reach  the  seat  of  the  neuralgia,  and  this  may  happen  all  the  more 
readily  as  no  remedy  is  known  that  is  capable  of  aetermining  with 
certainty  the  seat  of  neuralgia.  Neuralgia  cured  by  operation  re- 
curs readilv  after  the  divided  or  exsected  nerve  has  united  or 
reformed,  and  this  may  happen  even  when  remarkably  long  por- 
tions of  the  nerve  have  been  removed.  Great  care  should  there- 
fore be  exercised  in  j)romising  a  successful  result. 

TRIGEMINAL  NEURALGIA. 

Etiology. — Trigeminal  neuralgia  is  one  of  the  eommoned 
i^ariedes  of  neuralgia^  as  the  branches  of  the  trigeminal  nerve  pass 
through  several  bony  canals  and  in  part  lie  superficially,  so  that 


TRIGEMINAL  NEURALGIA  517 

they  may  be  readily  affected  by  injurious  influences.  Refrigera- 
tort/  irigeminol  neuralgia  occurs  with  certainty,  and  it  may  develop, 
among  other  conditions,  when  individual  branches  are  exposed  to 
a  draft  of  cold  air  or  to  rain.  Among  tlie  forms  of  iiifectious 
neuralgia  the  best  known  is  that  of  malarial  origin.  Trigeminal 
neuralgia,  however,  occurs  not  at  all  rarely  in  connection  with 
typhoid  fever,  syphilis,  and  influenza.  Toxic  tingeminal  neuralgia 
has  been  observeil  as  a  result  of  the  action  of  lead,  mercury,  and 
iodin,  and  in  cases  of  gout  and  of  diabetes.  Traumatic  tngeminal 
neuralgia  occurs  frequently.  Among  the  causes,  contusions  and 
stab-wounds  of  the  nerve,  periostitis  of  the  cranial  bones,  com- 
pression by  a  neoplasm,  the  extension  of  neoplastic  proliferation 
into  the  trunk  of  the  nerve,  inflammatory  processes  in  the  teeth 
or  the  jaw,  in  the  nose  or  in  the  frontal  sinuses,  and  in  the  eye  and 
the  ear.  At  times  trigeminal  neuralgia  is  dependent  upon  disease 
at  the  base  of  the  skull  (syphilitic  inflammation  and  thickening  of 
the  meninges,  tumors,  aneurysms  of  the  cerebral  arteries).  Chil- 
dren generally  are  exempt  from  trigeminal  neuralgia,  excepting 
alveolar  neuralgia  (toothache).  Women  are  attacked  more  fre- 
quently than  men,  and  pale  and  nervous  persons  in  greater  num- 
ber than  the  robust. 

Symptoms  and  Diagnosis. — Trigeminal  neuralgia  is,  as  a 
rule,  unilateral.  Naturally,  after  the  lapse  of  a  certain  time  it  may 
gradually  extend  to  the  o|)posite  trigeminal  nerve,  w^hile  the  nerve 
first  involved  becomes  free  from  pain.  Only  rarely  are  all  three 
branches  of  the  trigeminal  nerve  simultaneously  attacked  by  neur- 
algia, and  such  a  circumstance  must  be  indicative  of  a  basal  origin, 
as  the  branches  lie  close  together  in  this  situation.  Most  commonly 
only  a  few  branches  of  the  trigeminal  nerve  are  affected  by  neur- 
algia. Of  all  of  the  branches  of  the  trigeminal  nerve  the  supra- 
orbital is  most  commonly  attacked. 

At  times  the  neuralgia  is  pn^ceded  by  certain  paresthesias  (a 
sense  of  crawling  or  of  coldness  or  of  stiftness)  as  prodromes. 
The  pain  may  possess  a  burning,  boring,  or  crushing  character, 
and  at  times  attains  an  unendurable  intensity.  The  duration  of 
an  attack  of  pain  and  the  frequency  of  its  recurrence  vary  ex- 
tremely. The  individual  attack  of  pain  sets  in  at  times  without 
recognizable  cause,  but  at  other  times  it  is  excited  by  emotional 
disturbances,  a  draft  of  air,  glaring  light,  eating,  drinking,  or  the 
like.  In  the  course  of  the  affected  nerve  Valleix's  pressure -points 
can  generally  be  demonstrated.  Cutaneous  sensibility  is  at  first 
generally  heightened,  but  subsequently  becomes  diniinished  or,  less 
commonly,  lost.  Vasomotor  disturbances  are  at  first  indicated  bv 
arterial  spasm  and  pallor  of  the  skin,  and  soon  vascular  dilata- 
tion occurs,  with  corresponding  redness  and  warmth  of  the  skin. 
Among  secretory  disturbances  increased  secretion  of  tears,  of  nasal 
mucus  (at  times  bloody),  of  saliva,  and  of  perspiration  has  been 
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observed.  TropUe  iltitiifrawm  are  less  conunoa,  and  they  may^g^j] 
conaist  in  iocrease  or  diminiitioD  in  the  Ettty  Uyer  of  the  skui,^^^rsi 
coareenesB,  graying,  and  loee  of  the  hair,  «nqilions  of  berpes,  iritia,^-^^ 
gUoooma,  or  neuroparalytic  ophthalmia.  Severe  attacks  tk  pain^csLi 
are  at  times  attended  with  clonic  noBCBlar  ^aiB  in  the  ftwe  and  at 
times  alao  in  the  extremities.  \N'hen  the  causative  otmditimia  are 
incurable  the  <li9order  may  persist  for  many  years,  and  < 
throughout  the  whole  of  life.  The  fear  of  an  atteck  of  neon 
in  eating,  sleeplessness  at  ni^t,  and  seclusion  result  in  physio  _ 
and  moral  depression,  and  may  lead  to  suicide.  For  thoae  &milia^^ 
with  the  anatomic  distribution  of  the  trigeminal  nerve  there  is  n 


Fio.  72,— Dlstrlbulton  of  Ihe  (rlKpmlnsI  nerve  upon  the  Ikoe. 


difRculty  in  determining  with  certainty  the  branch  of  the  nerve 
that  is  tlic  arat  of  nenralfjia.  For  ready  rec(^ition  reference  may 
be  made  to  Fij;,  72,  and  we  shall  confine  onrselves  to  the  following 
diagnostic  points  : 

In  eases  of  xupraorbitnl  nmralgia  the  pain  radiates  from  the 
supraorbital  inarpin  to  the  fn>ntal  region,  toward  the  root  of  the 
nose,  and  into  th<;  upper  eyelid.  The  most  constant  pressure-point 
is  situated  just  below  the  supraorbital  foramen  in  the  roof  of  the 
orbit. 

Infraorbifnf  iiniralf/iti  is  attended  with  pain  radiating  from  the 
infraorbital  margin  along  the  cheek  to  the  upper  lip  and  the  lateral 
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aspect  of  the  nose.  The  distinctive  pressure-point  is  at  the  infra- 
orbital foramen. 

Lingual  neuraigia  or  glossalgia  is  attended  with  severe  pain  in 
one-half  of  the  tongue,  and  often  with  coating  of  part  of  the 
tongue,  together  with  thickening  of  this  half  of  the  tongue  and 
increased  secretion  of  saliva. 

The  diagnosis  should  never  be  considered  complete  with  the 
localization  of  the  neuralgia,  but  in  every  instance  an  eflTort  should 
be  made  to  determine  the  causative  factors. 

Prognosis. — The  prognosis  depends  upon  the  curability  of 
the  causative  factors. 

Treatment. — The  treatment  is  the  same  as  that  described  on 
pp.  514—516.  In  obstinate  cases  resort  has  been  had  to  com- 
pression and  even  to  ligation  of  the  common  carotid  arterj',  but 
without  certainty  as  to  the  result. 

CERVICX>-OCX3PrrAL  NEURALGIA. 

Etiology. — From  the  cervical  plexus,  formed  from  the  highest 
four  cervical  nerves,  five  sensor}'  nerves  are  given  off:  the  greater 
and  the  lesser  occipital,  the  great  auricular,  the  inferior  subcuta- 
neous of  the  neck,  and  the  supraclavicular,  of  which  any  one  may 
be  attacked  alone  by  neuralgia,  or  in  ran*  instances  all  may  suflTer 
together.  Most  commonly  neuralgia  of  the  greater  occipital  is 
present,  and  the  condition  is  for  l)n*vity's  sake  (h'signated  occipital 
neuralgia.  The  causes  for  the  varieties  of  neuralgia  under  con- 
sideration have  already  been  mentioned  several  times.  Occipital 
neuralgia  is  observed  particularly  after  injuries  to  the  scalp,  and 
further  in  association  with  syphilis  and  uremia.  At  times  cervico- 
occipital  neuralgia  is  dep<*n<lent  upcjn  disease  of  the  cervical  verte- 
bwe  (tuberculosis,  tumors)  or  upon  disease  of  the  spinal  membranes 
or  of  the  cervical  con!  itself. 

Symptoms  and  Diagnosis. — OoclpUnl  nenrnhfin  is  attended 
with  pain  radiating  from  the  oeeiput  to  the  parietal  hone.  A 
pressure-point  is  situated  at  the  point  of  exit  of  tlu*  o<'eipital  ner\'e 
between  the  mastoid  pn)eess  and  the  atlas.  Oeeasionally  there 
appear  at  the  time  of  the  attack  of  pain  redness  of  the  faee,  secre- 
tion of  tears,  contraction  of  the  pupils,  and  vomiting.  The  hair  may 
fall  out  and  nodules  may  form  beneath  the  scalp.  The  duration 
of  the  disonler  depen<ls  upon  the  nature  of  the  causative  factors. 

Neuralgia  of  the  hsser  ocrijfifaf  iirrvf  is  atten(le<l  with  pain  in 
the  lateral  aspect  of  the  occijiut  and  extendinir  to  the  ear.  A 
pressure-point  is  situated  at  the  point  of  exit  of  the  nerve  just 
behind  the  mastoid  proeess.  In  eas^s  of  nrurffh/ia  of  tlie  great 
auricular  nerre  thv:  patients  complain  of  pain  al>ove  the  mastoid 
process,  upon  the  j>ost<Tior  aspect  of  the  auricle,  and  in  the  parotid 
gland,  while  neuralgia  of  the   injf  rior  siihcutftnttniH  nervr  of  the 
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T  .^lenieii  ^yith  pain  in  the  anterior,  inferior,  and  median 
rvifc  [  :ne  aeirk.  and  neuralgia  of  the  supraclavicular  fierce 
Tiri  aute-  a  zhv  rvgion  of  the  acromion,  the  shoulder,  and  the 
a^nfs-    liitnifi  it  cfae  thorax. 

PHRENIC  NEURALGIA. 

^  -  '.^-iji^aiU'U  piir^oio  neuralgia  has  been  given  to  pain  occur- 
■^^  *t.—  ■  -iaiiJ'*  ia  tfce  oounse  of  the  phrenic  nerve  and  at  the 
•••.:-  .  .-TaLOiUfar  ^c  the  diaphragm,  and  often  giving  rise  to 
•a:^.o.      ^-Lir-'  n  ?c»at;hLng.     The  occurrence  of  such  a  variety 

••--=t^*:i  ■aa-  'n>c  wicfcxit  reason  been  doubted.  Among  the 
•.nc>i^-  ■  ivM  o  "nsxt  Qiive  been  named  are  disease  of  the  heart, 
j»...  *--ir  »  ::«?  ji>ra.  A'sorders  of  the  liver,  the  kidneys,  the  in- 
it  -on-tju.  pletiri^y,  pericarditis,  and  peritonitis. 


^l*:      U«-k 


>2EtVSX)BRACHIAL  NEURALGIA. 

:^^a    -ii  '.iviiur  the  senson*  nerves  of  the  brachial  plexus 


'^u     w     i.i-.a  'II  :iie  ei^th  cervical  and  the  first  dorsal  nerve) 
•«.Ltiiii^ .     t,n?aerally  it  is  of  traumatic  origin  (contusion. 


.     ._ "  >* 


a,  u^'j*^i.  punctunnl,  and  gunshot  wounds,  and  the 
tt  I  -cvvrai  nerve-tracts  are  involved  at  the  same  time. 
-  ;-?^.ti«iir  ami  alsio  trophic  disturbances  occur  (herpes, 
... .  .o.  ^->-*.:i  i  iiair.  glossy  fingers).  At  times  muscular 
...-..-  ^  .  J**  -.ir^'iujv  ir\'  superadded  to  neuralgia. 

XSCS>3TER00STAL  NEURALGIA. 

;^,,^j;2f*       "*^  "^^  ^'^'^^  dorsal  nerves,  after  leaving  the  verte- 

-^t.      .'..^•'    :Tx     -ir^rvertebral  foramina,  divide  into  poste- 

•i":^in  •»t>k     The  posterior  ner\'e-roots  or  dorsal 

■,•»,    :'>•«  the  skin  of  the  back  down  to  the 

.u^'    ^K  ?^-at  of  neuralgia.     The  anterior  nerve- 

.^^f    'rz-^x  S^wvvor,  are  attacked  all  the  more  fre- 

AK    »u^c:^v  ftiotors,  as  with  other  neuralgias,  are 

v"*->i*i>    V  v\\d,  injurj',  infection,  and  intoxication. 

..,.4^^  ..  >4j^^ild  Iv  noted  that  some  cases  are  depen- 

>^.K<      ^    nK"  vertebral  column  (tuberculosis,  cann- 

^^.     n.t*>*>tti!  neuralgia  may  at  times  be  secondark- 

N.-^^:*'    xv^vftv  interctxstal  nerves  l)ecome  compresseJl 

^     •     ..c-j^\"t:vo-tissue  cicatrices.     Often    interctxstal 

...  ^t:^    c  >  vlloweil  by  herpes  zoster.     Malaria  has 

^  ^  *.    '.    V  4  causative  factor. 

ri(|rii08is« — Intercostal  neuralgia  is  g(»n- 
^  •*  >j.  ^\r^Tti*Hily  left-sideil,  and,  as  a  rule,  attacks 
^.^^    rvA^i^j^iI   nerves  at  the   same   time.     The 
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nerves  between  the  fifth  and  the  ninth  are  involved  with  especial 
frequency.  The  pain  is  characterized  by  its  radiation  about  one- 
half  of  the  chest.  Pressure-points  are  present  close  to  the  vertebral 
column,  in  the  axillary  region,  and  close  to  the  margin  of  the 
sternum,  and  are  designated  as  vertebral,  lateral,  and  sternal 
points  respectively.  Hyperesthesia  and  subsequently  anesthesia 
of  the  skin  are  observed  frequently.  Among  trophic  disturbances 
herpes  occurs  not  rarely.  The  patient  often  complains  of  dis- 
turbed sleep  and  of  difficulty  in  breathing,  laughing,  sneezing, 
and  coughing,  because  the  pain  is  excited  or  intensified  by  these 
acts.  Accurate  limitation  of  the  pain  in  the  course  of  the  inter- 
costal spaces  and  the  absence  of  pleuritic  friction-sounds  and  of 
alterations  in  the  ribs  readily  distinguish  intercostal  neuralgia  from 
muscular  rheumatism,  dry  pleurisy,  and  inflammation  of  the  ribs. 

Neuralgia  of  the  mamynary  gland  or  maJitodi/nia  al.so  is  a  variety  of  inter- 
costal neuralgia,  because  in  addition  to  the  supraclavicular  nerves  the  mam- 
mary gland  receivers  branches  also  from  the  second  to  the  sixth  intercostal 
nerve.  The  disorder  is  most  common  in  women,  particularly  hysterical 
and  anemic  women,  and  it  develops  at  times  in  the  sequence  of  injury  to 
the  gland  or  of  unduly  protracted  lactation.  At  times  small  indurations — 
80-called  neuralgic  nodes — are  present  in  the  painful  gland.  The  disorder 
is  attended  with  attacks  of  unbearable  pain  in  one  breast  or  in  both.  At 
times  a  colostrum-like  fluid  is  secretea  during  an  attack  of  pain.  The 
attack  occasionally  persists  for  more  than  an  hour.  The  obstinacy  and  the 
severity  of  the  pain  have  induced  some  patients  to  have  the  gland  ampu- 
tated. 

LUMBaABDOMINAL  NEURALGIA. 

Lumbo-abdominal  neuralgia  includes  involv^ement  of  the  ilio- 
hypogastric, ilio-inguinal,  lumbo-ingninal,  and  external  spermatic 
nerves,  which  originate  irom  the  four  upper  lumbar  nerves.  The 
painful  area  extends  over  the  lumbar  and  gluteal  regions,  the 
scrotum  or  the  labia  majora,  and  the  anterior  aspect  of  the  thigh. 
A  pressure-point  is  frequently  found  at  the  middle  of  the  crest  of 
the  ilium.  At  the  time  of  the  attack  of  pain  there  may  be  pria- 
pism, discharge  of  seminal  fluid,  or  leukorrhea.  In  addition  to 
exposure  to  cold,  disease  of  the  vertebral  column,  exudates  and 
tumors  in  the  pelvis,  and  displaeeinents  of  the  uterus  particularly 
give  rise  to  lumbo-abdominal  neuralgia. 

CRURAL  NEURALGIA. 

Crural  neuralgia  is  luicommoii,  and  when  it  occurs  is  generally 
of  traumatic  origin.  Disease  of  the  vertebral  column,  exudates 
and  tumors  in  the  pelvis,  aneurysms  of  the  femoral  artery,  and 
crural  hernias  have  been  named  as  causes  of  crural  neuralgia. 
The  pains  are  distributed  esiu'cially  upon  the  anterior  and  inter- 
nal aspect  of  the  thigh,  and,  in  the  course  of  the  ^reat(»r  saphenous 
nerve,  along  the  inner  as[)ect  of  the  leg  and  the  inner  border  of 
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the  foot  to  the  great  toe.  Pressure-points  may  be  present  as  fol- 
lows :  A  crural  point,  just  below  Poupart^s  ligament,  correspond- 
ing to  the  point  of  exit  of  the  crural  nerve ;  a  knee-point  on  the 
inner  aspect  of  the  knee-joint ;  a  plantar  point,  in  front  of  the 
internal  malleolus ;  and  a  toe-point,  at  the  base  of  the  great  toe. 

OBTURATOR   NEURALGIA. 

Obturator  neuralgia  may  set  in  suddenly  in  connection  with 
strangulated  obturator  hernia,  and  is  therefore  of  dia^ostic  im- 
portance. The  pain  extends  along  the  inner  aspect  of  the  thigh 
to  the  knee.  Generally  the  adductors  of  the  thigh  are  paralyzed 
at  the  same  time. 

NEURALGIA  OF  THE  EXTERNAL  CUTANEOUS 

NERVES  OF  THE  THIGH. 

The  pain  extends  u]>on  the  outer  aspect  of  the  thigh  to  the 
knee.  I  have  observed  this  variety  of  neuralgia  frequently  in 
individuals  who  have  supported  one  knee  upon  the  other  for  long 
periods  of  time. 

SCIATIC  NEURALGIA. 

Btiology. — Among  all  of  the  varieties  of  neuralgia  sciatic 
neunilgia,  also  designated  Hciatica,  occurs  most  commonly.  The 
nerve  may  readily  suffer  from  exposure  to  cold  and  traumatism 
on  account  of  its  superficial  position  and  its  long  course,  but  infec- 
tious and  toxic  neuralgia  of  the  sciatic  nerve  is  also  known. 
Working  in  the  damp  (as  in  digging  canals,  working  in  the  woods 
or  in  fortresses,  sleeping  in  damp  rooms  and  in  the  open  air,  and 
the  like)  is  often  followed  by  sciatica.  Among  the  traumatic 
causative  factors  may  bo  mentioned  a  fall,  a  blow,  or  contusion 
involving  the  gluteal  region,  heavy  lifting  and  long  standing, 
fractures  and  luxations  of  the  thigh,  neoplasms  and  exudates  in 
the  vicinity  of  the  sciatic  nerve,  displacements  and  neoplasms  of 
the  uterus  and  the  ovaries,  parametric  and  perimetric  exudates, 
pre<rnanev,  ileal  aovninuilation  in  the  rectum,  tumors  of  the  pelvic 
bones,  luxations,  fractures,  and  tumors  of  the  vertebrae,  hemor- 
rhage, inflanunation,  and  tumors  of  the  spinal  membranes,  and 
the  like.  Among  the  varieties  of  toxic  sciatic  neuralgia  those 
oerurring  in  the  course  of  diabetes  mellitus  must  be  included,  and 
which  at  times  an*  bilateral  and  exceedingly  obstinate.  Bilateral 
and  usuallv  resistant  sciatica  is  observed  not  rarely  in  cases  of 
tabes  dorsalis.  The  disease  gtMierally  attacks  adults,  and  men 
more  commonly  than  women. 

Anatomic  Alterations. — But  few  reports  have  been  made 
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as  to  the  anatomic  alterations  attending  sciatica.  In  some  cases 
the  nerve  is  said  to  have  been  uninjured — neurotic  sciatica — while 
in  others  it  has  bpen  inflamed — neuritic  sciatica.  At  times  car- 
cinomatous masses  have  penetrated  the  nerve  from  the  neighbor- 
hood, and  have  developed  within  it.  In  a  case  of  sciatica  follow- 
ing purpura  I  found  extensive  hemorrhage  into  the  nerve.  At 
times  collections  of  serous  fluid  have  been  reported  as  present  in 
the  nerve-sheath. 

Symptoms  and  Diag^nosiS. — Sciatica  is  freauently  recog- 
nized without  difficulty,  because  the  patient  will  indicate  with  his 
finger  accurately  the  course  of  the  sciatic  nerve  as  the  painful  area. 
The  pain  extends  from  the  [>oint  of  exit  of  the  sciatic  nerve  in  the 
region  of  the  hip  down  to  the  toes.  Naturally,  partial  sciatica 
occurs  at  times,  so  that  perhaps  the  pain  extends  only  along  the 
posterior  aspect  of  the  thigh,  or  along  the  calf  of  the  leg,  or  is 
present  only  on  the  plantar  aspect  of  the  foot.  Accordingly  as 
the  pain  radiates  from  above  downward  or  in  the  reverse  direction 
a  distinction  has  been  made  between  descending  and  ascending 
sdaiica,  although  this  is  not  of  much  practical  value,  as  many 
patients  state  that  the  pain  occurs  simultaneously  throughout  the 
whole  course  of  the  sciatic  nerve.  The  number,  duration,  and 
severity  of  the  attacks  exhibit  great  variations.  Pressnre-points 
are  present  at  the  side  of  the  sacrum,  at  the  level  of  the  posterior 
superior  iliac  spine,  at  the  lower  border  of  the  gluteus  correspond- 
ing to  the  point  of  exit  of  the  sciatic  nerve  from  the  sciatic  notch, 
at  a  point  just  behind  the  greater  trochanter,  at  the  middle  of  the 
posterior  aspect  of  the  thigh  (bifurcation  of  tlie  posterior  cuta- 
neous nerve  of  the  thigh),  in  the  popliteal  space  (tibial  nerve),  at 
a  ]>oint  just  below  the  head  of  the  fibula  (peroneal  nerve),  and  at 
a  point  each  behind  the  external  and  the  internal  malleolus. 
Vasomotor  and  trophic  disturbances  are  not  common.  Standing 
and  walking  cause  increase  in  the  severity  of  the  pain,  and  for 
this  reason  the  patient  shields  the  neuralgic  extremity.  It  is, 
therefore,  not  surprising  that  muscular  atrophy  from  disuse  slowly 
takes  place.  Ra])id  degenerative  muscular  atrophy  occurs  A\hen 
the  sciatica  is  of  neuritic  origin.  Under  such  conditions  cutaneous 
anesthesia  and  impairment,  and  even  abolition,  of  the  knee-jerk  may 
readily  be  present. 

On  standing,  it  is  not  raroly  ol)scrved  that  the  spinal  column  undergoes 
lateral  curvature — scoliotic  sciatica.  Genenilly  the  convrxity  of  the  curva- 
ture is  directed  toward  the  diseased  si(h_'  and  U^ss  (tonimonly  toward  the 
healthy  side.  An  uncommon  complication  is  the  presence  of  migar  in  the 
urine. 

The  duration  of  sciatica  varies  between  a  few  weeks  and  many 
years.  Some  patients  are  never  relieved  of  their  disorder.  Also, 
relapses  occur  readily  and  repeatedly.  The  danger  of  confound- 
ing sciatica  and  coxitis  is  particularly  groat.     In  the  diagnosis  of 
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tlie  latter  the  distinctive  position  of  tlie  lower  extremity  (flexion 
of  the  thigh  and  tlie  leg  with  rotation  outward)  and  the  oirciim- 
etance  that  kicking  and  nitutory  movements  of  the  thigh  are  pain- 
ful in  the  presence  of  eciatica  aud  usually  are  greatly  intcii'ered 
with,  while  they  are  free  and  uuattendeil  witli  pain  in  the  presence 
of  sciatica,  must  he  taken  into  consideration. 

Prog;iiOSlB. — 8eiatica  is  an  nbatinate  and  even  an  incurahle 
disorder,  but  it  is  not  attended  with  auy  immediate  danger  to  life. 
Naturally,  the  [mtiente  may  become  greatly  debilitated  iu  coose- 
queiicc  of  pain  and  persistent  insomnia,  an3  also  nervous. 

Treatment. — In  treatment  an  endeavor  should  first  be  made 
to  meet  the  causal  indications  in  the  usual  manner  according  to 
the  suggestions  already  laid  down.  Under  all  circumstancett  mt 
in  bed  and  an  equable  temperature  are  partieulurly  serviceable 
measures.  No  specific  remedy  for  sciatica  is  known,  so  that  the  treat- 
ment must  be  conducte<l  ui>on  the  lines  indicated  on  pp.  514-516. 
In  clironio  cases  courses  of  treatment  with  batba  have  been  re- 
sorted to,  and  indifferent  thermal,  saline,  or  sulphurous  baths  par- 
ticularly have  been  recominentled.  At  times  1  have  secured  suc- 
cessful results  by  means  of  bloodless  stretching  of  tbe  sciatic  nem, 
the  extended  extremity  beiug  flexed  as  strongly  as  possible  at  the 
hip-joint  and  moved  towanl  the  abdomen, 

SPERMATIC  NEURALGIA. 

Spermatic  ncuralyia  is  attended  with  pain  in  the  testicle  and 
the  epididymis,  radiating  in  the  course  of  the  spermatjc  cord  t« 
the  lumbar  region.  At  times  swelling  of  the  testicle  also  oociirs. 
Among  the  etiologic  factors  may  be  mentioned  onanism,  other 
sexual  excesses,  antecedent  gonorrheal  epididymitis,  injuries 
anemia,  and  neurasthenia.  Further,  excessive  sexual  continence 
has  been  thought  to  cause  the  disorder.  The  testicle  should  be 
supported  with  a  suspensory  bandage,  narcotic  ointments  be  applied 
bv  inunction,  in  the  presence  of  severe  pain  an  injection  of  mor- 
phin  be  made,  electricity  be  employed,  anil  the  general  condition 
be  treated.  In  obstinate  cases  the  painful  testicle  has  been  re- 
moved. 

Nfural'ji'i  nf  fhe  ff/ane  and  the  penU,  the  tcrotvm,  the  labia  majont,  ibt 
uixlhra,  and  the  perineum  htiA  also  been  described,     Among  the 
fnctors  are  exposure  to  cold,  injuries,  and  aesuul 


COCCYGODYNIA. 

Neuralgia  oft  he  coccyx^-eoecygodynia — is  attended  withsevi 
pain  in  the  coccygeal  region,  which  becomes  increased  to  an  intol- 
erable degree  on  sitting,   walking,   and  expulsive   effort.      The 
I  disorder  generally  occurs  in  women,  and  is  attributed  to  injarieo, 
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difficulty  in  labor,  or  exposure  to  cold.  Further,  in  many  instances 
the  condition  appears  to  be  really  not  a  neuralgia,  but  an  inflam- 
matory condition  of  the  coccyx.  In  obstinate  and  painful  cases 
the  coccyx  lias  been  removed. 

ARTICULAR  NEURALGIA. 

Articular  neuralgia  occurs  especially  in  pallid,  nervous,  or  hys- 
terical individuals.  It  may  develop  spontaneously  or  after  ex- 
posure to  cold  or  as  a  result  of  injury.  Most  commonly  the  knee- 
joint  or  the  hip-joint  is  the  seat  of  the  disorder.  In  contradis- 
tinction from  anatomically  demonstrable  arthritis,  the  patient  usu- 
ally keeps  the  extremity  extended  and  avoids  all  movement.  After 
the  disorder  has  jwrsisted  for  some  time  muscular  atrophy  from 
disuse  may  result.  It  is  often  exceedingly  difficult  to  distinguish 
articular  neuralgia  from  arthritis. 

The  treatment  should  be  directed  agjiinst  the  general  condition. 
In  addition,  the  patient  should  be  encouraged  to  use  the  joint. 
At  times  it  is  necessary  to  insist  upon  such  use  of  the  joint. 
Occasionally  recovery  tiikes  place  abruptly. 

ANESTHESIA. 

Sensory  disturbances  of  the  skin  and  the  mucous  membranes 
are  attended  with  either  total  or  only  partial  loss  of  sensibility, 
and  accordingly  a  distinction  is  made  between  anesthesia  and  hy- 
peresthesia. Accordingly  as  all  varieties  of  sensation  or  but  a 
single  variety  is  lost  the  result  will  be  total  or  partial  aneMhema^ 
although  the  condition  can  be  recogniz.ed  only  from  a  careful  study 
of  all  varieties  of  sensation. 

In  what  follows  cutaneous  anesthesia  alone  will  be  considered,  although 
naturally  conditions  of  anesthesia  and  hyperesthesia  may  occur  wherever 
there  are  sensory  nerves,  as,  for  instance,  in  muscles,  joints,  fascia,  tendons, 
periosteum,  and  internal  viscera. 

Cutaneous  sensibility  includes  both  tin*  nnxse  of  touch  and  com^ 
mon  HcnHotion.  Each  of  these  ])rin('i])al  divisions  can  be  sub- 
divided into  several  subgroups,  and  ac^cordingly  the  following 
scheme  of  examination  may  be  adopted  : 

Tactile  Sensibility : 
Contact-sense  ; 
Pressure-sense  ; 
Localization-sense ; 
Time-sense  ; 
Temperature-sense. 


^^mmmmm^mmmm^^^mm^ 


556  NERVOUS  SYSTEM 

Common  Sensibility : 
Pain-seDse ; 
Electric  sensibility ; 
The  sense  of  tickling. 

In  investigating  cutaneous  sensibility  it  should  be  a  rule  to  employ  the 
simplest  methods  of  examination.    In  or(ier  not  to  distract  the  attention  of 
the  patient,  it  is  well  for  him  to  keep  his  eyes  closed  during  the  examina- 
tion, and  if  possible  to  assume  a  comfortable  recumbent  posture.     Qmtact- 
sensibilitfj  is  tested  by  touching  or  stroking  the  skin  with  a  blunt  body  (thefe^ 
finger,  a  hair-brush,  a  bit  of  wood,  a  swab  of  cotton,  a  roll  of  paper).    Foi 
purposes  of  comparison,  symmetric  portions  of  the  skin  or  in  the  presence 
of  para-anesthesia  higher  or  lower  portions  should  be  tested  successively^ 
The  test-agent  should  be  neither  too  warm  nor  too  cold,  as  the  patient 
might  confound  the  thermal  sensation  with  that  of  contact.    The  simplest 
mode  of  testing  the  pressure-sense  consists  in  making  a  varying  degree  of 
pressure  upon  the  skin  with  the  finger,  or  by  placing  upon  the  part  to  be 
tested  a  rather  large  coin  at  the  temperature  of  the  body  and  graduallr 
adding  more  coins,  and  noting  whether  the  patient  is  able  to  distinguish 
slight  difierences  in  weight.     In  making  this  examination  the  arms  and  the 
legs  should  be  supported  upon  a  firm  base.     The  sense  of  localization  con- 
sists in  the  ability  of  the  patient  to  designate  correctly  the  points  upon  the 
skin  touched  or  to  indicate  them  with  his  finger.     In  addition,  it  includes 
the  recognition  of  the  area  of  contact.    The  latter  is  determined  by  means 
of  a  pair  of  compasses  or  an  eathesiometer  (Figs.  73  and  74).     In  usin£ 

either  instrument,  two  movable  points  are  applied 
simultaneously  to  the  skin.  The  aegree  of  separation 
of  the  points  can  be  varied.  The  size  of  the  tactile 
area  consists  in  the  smallest  distance  between  the 
points  at  which  the  two  are  appreciated  not  as  one,  but 
as  two.     Examination  of  the  time-sense  is  of  little  value. 
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Fig.  74  — Esthesiometer, 


It  is  made  by  means  of  vibrating  cords,  on  the  sound- 
ing-board of  which  a  healthy  individual  is  capable 
of  distinguishing  the  discontinuity  of  1500  vibratioiii 
per  second.  An  adequate  method  for  testing  the  tem- 
perature-sense for  practical  purposes  consists  in  blowing 
Fig.  73— Com  passes  for  upon  the  skin  and  then  breathing  upon  the  skin,  or  by 
testing  sensibility.       the  application  of  test-tubes,  one  of  which  is  gently 

warmea  in  the  flame.  Paradoxic  disturbances  of  tit 
temperature-sense  are  manifested  at  times  in  the  confusion  of  hot  with  odd, 
and  vice  versa.  For  testing  the  sense  of  imin,  needle-prick  and  the  palling 
of  hairs  are  sufficient.  The  electric  sensihilitif  of  the  skin  is  tested  by  meant 
of  a  dry  metallic  electrode  connected  with  a  faradic  current,  and  the  ap- 
preciation of  the  beginning  prickling  must  be  separated  from  the  actual 
perception  of  pain.  The  sensatixm  of  tickling  and  of  itching  can  be  readily 
excited  by  touch  with  the  finger  upon  the  sole  of  the  foot,  the  palm  of  the 
hand,  in  the  axillary  cavity,  etc. 

Cutaneous  anesthesia  results  from  disease  of  either  the  periph- 
eral receptive  ap]>aratus  (sensory  nerve-termination)  or  the  peripb- 
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seDsiirv  stimuli,  or  of  the  central  receptive  stations  in  the  spinal 
coni  ur  the  brain,  and  it  is  by  no  nieuns  always  easy  to  determine 
the  seat  of  the  disease  with  certainty.  The  demonstration  of 
peripheral  injuries  to  the  skin  iteelf  or  to  the  peripheral  nerve- 
truQKB  isof  itartictilar  importance  in  this  connection.  In  addition, 
a  study  of  the  reflex  processes  is  of  great  importance,  as  thcHe  are 
abolished  in  the  presence  of  perip)ieral  anesthesia,  whereas  they 
persist  if  the  anesthesia  is  of  central  origin.  As  many  nerve- 
trunks  are  of  mixed  character,  it  should  not  be  surprising  that 
oiien  motor  paralysis  and  anesthesia  occur  in  association. 

Btlology. — The  cames  /or  cutaneous  nnesthfma  include  the 
same  agencies  as  give  rise  to  paralysis  and  neuralgia,  and,  accord- 
ingly, a  distinction  can  l>e  made  between  refrigei-atofi/,  traumatic, 
toxic,  and  infecHoiui  cutaneous  anesthesia,  to  which  rasomotor  anea- 
thetria  may  he  added.  Tliat  cutaneous  anestliesia  may  result  from 
Qzposnre  to  intense  cold  is  indicated  by  the  action  of  the  ether- 
spray,  which  is  employed  upon  the  skin  to  render  minor  operations 
painless.  The  skin  becomes  anesthetic  also  when  more  consider- 
able portions  of  the  extremities  are  frozen.  Traomatic  cntaneons 
uiestiiesia  occurs  when  a  sensory  nerve  is  compressed  or  contused. 
Toxic  cutaneous  anestliesia  develops,  for  instance,  when  strong  alka- 
lies or  ai^ids  are  applied  to  the  skin.  Cutaneous  anesthesia  occurs 
also  as  a  rtsult  of  the  action  of  lead  and  of  <^rbon  monoxid. 
Narcotics  (morphin,  coojiin)  may  likewise  diminish  the  sensihility 
of  tlie  skin.  Infectious  catoneous  anesttiesia  develops  in  the 
sequence  of  infectious  di.seust^'s  when  inflammation  of  a  sensory 
nerve  has  occurred. 

Preservation  of  cutaneous  sensihility  depends  further  upon 
normal  circulation  of  the  blood,  and  the  influeuce  of  cold,  alreaily 
mentioned,  is  probably  due  in  part  to  resulting  circulatory  altera- 
tions. At  times,  however,  such  vasomotor  cutaneoim  aneathfgia 
develops  spontaneously  in  consequence  of  spasm  of  the  muscular 
coat  of  the  vessels.  Cutaneous  anesthesia  develops  also  after 
ligation  of  the  extremities  to  the  degree  of  pulselessness,  and  in 
conjunction  with  the  oecnrrenee  of  embolism  or  thrombosis  of 
the  main  art«ry  of  an  extremity  and  with  thrombosis  of  the 
principal  vein. 

Cutaneous  anesthesia  can  be  readily  demonstrated  by  means  of 
the  tests  already  described.  The  patient  becomes  conscious  of  the 
condition  from  his  failure,  in  the  presence  of  anesthesia  in  the 
hands,  to  feel  a  body  grasped  with  these  members,  and  which, 
therefore,  he  readily  permits  to  fall,  particularly  if  the  guidance 
of  the  eyes  is  removea.  Individuals  with  cutaneous  anesthesia  ia 
the  feet  arc  not  ilJstinctly  conscious  of  the  ri'sistance  of  the  floor 
in  walking.  As  a  result,  the  gait  may  become  uncertain  and  awk- 
ward. The  patient  walks  with  the  feet  held  far  apart,  swinging 
themin  walking,  raising  them  nndnly  high,  and  he  presents  an  ataxia 
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gait — peripheral  pseudotabes.  Anosthceia  gf  the  skin  and  the 
truDk  is  attended  with  failure  on  the  part  uf  the  ])atieiit  to  appre- 
ciate the  presence  of  his  clothing  as  well  ai?  the  resistance  of  chain 
or  beds,  whether  the  conditioD  is  one  of  para-anesthesta,  hemi- 
anesthesia, or  anesthesia  of  an  entire  extremity  or  of  only  a  single 
nerve,  can  be  readily  determined  from  the  extent  of  the  impair- 
ment of  sensibility. 

Symptoms. — At  times  there  may  be  p&testheBia  in  addition 
to  cutaneous  anestliesia,  including  a  sense  of  tingling,  of  cold,  and 
of  stiffness.  Some  patients  also  complain  of  severe  pain  in  the 
insensitive  areas — dolorose  anesthesia.  This  phenomenon  may  be 
explained  by  the  fact  that,  ibr  instance,  a  tumor  by  pressure  may 
interrupt  the  conductivity  of  a  sensory  nerve,  while,  at  the  same 
time,  the  central  termination  of  the  nerve  is  irritated,  and  this  irri- 
tation gives  rise  to  pain,  which,  in  accordance  with  the  law  of 
eccentric  conduction,  is  referred  to  tlie  peripheral  distribution  of 
the  nerve.  Oflen  motor,  Tasomotor,  and  trophic  disordera  occur 
when  cutaneous  anesthesia  is  dependent  u}>on  disease  of  a  mixed 
nerve. 

The  prognosis  and  the  dnration  of  the  disorder  vary  with  the 
nature  of  the  causative  condition. 

In  the  treatment  of  cutaneous  auesthesia,  in  addition  to 
removal  of  the  causative  factors — causal  therapy — cutaneous  irri- 
tation plays  an  important  part.  This  may  be  effected  by  means  of 
spirituous  applicaiiims  (spirit  of  mustard,  camphorated  spirit,  spirit 
of  formic  acid,  compound  spirit  of  angelica)  or  the  deetric  bntA 
of  a  faradtc  current  or  the  liathodc  of  a  galvanic  current. 

TRIGEMINAL  ANESTHESIA. 

Ktiology. — Peripheral  trigeminal  anesthesia  occurs  prio- 
cipolly  as  a  result  of  exposure  to  cold  and  of  inJUT- 

Pimctiired  and  incised  woimds,  neoplasms,  and  disease  of  the 
cranial  bones  arc  well  adapted  to  cause  trigeminal  anesthesia.  At 
times  the  condition  is  dejiendent  upon  abnormal  conditions  at  the 
base  of  the  skull  (tumors,  aneun'sois,  meningitie  thickening),  which 
exert  compression  U|)on  and  cause  mmlysis  of  the  trunk  of  the 
trigeminal  nerve.  Under  these  conditions  not  individual,  but  all 
of  the  branches  of  the  trigeminal  nerve  are  involved  in  the  anes- 
thesia, and  motor  trigeminal  paralysis  (paralysis  of  the  niasticaloiy 
muscles)  may  be  supt-nidded. 

Symptoms  and  Diag:iiosis. — Unilateral  trigeminal  ane»- 
thesia  is  attended  with  iiiss  of  cutaneous  sensibilitr  upon  one 
side  of  the  face  and  the  anterior  aspect  of  the  auricle.  When  t 
glass  or  a  spoon  is  carried  to  the  month  a  scnwition  is  perceived 
as  if  these  objects  were  divided  at  the  middle  line,  because  one- 
half  of  the  lip  is  insensible.     Sensation  is  lost  also  upon  the 
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JimctiTa,  the  comeiEk,  and  the  nasal  and  buccal  mncons  membrane. 
Touching  the  eye  causes  no  movement  of  the  lid  and  no  flow 
of  tears  through  reflex  influences.  The  secretion  of  tears  is 
diminished.  Tickling  tiie  nose  upon  the  diseased  side  does  not 
excite  sneezing.  Pungent  olfactory  impressions  (ammonia,  acetic 
acid)  also  are  not  appreciated.  The  sensibility  of  the  buccal 
mucous  membrane  likewise  is  lost  upon  one  side.  The  sense  of 
taste  is,  as  a  rule,  abolished  upon  the  anterior  two-thirds  of  the 
tongue.  At  times  unilateral  coating  of  the  tongue  and  diminution 
in  the  secretion  of  saliva  have  been  observed.  The  fascial  expression 
is  frequently  characterized  by  relaxation  upon  the  diseased  side^ 
because  the  trigeminal  neiwe  exercises  a  reflex  influence  upon  the 
tone  of  the  facial  muscles.  Vasomotor  and  particularly  trophic 
disorders  also  occur.  Among  the  latter  inflammation  of  the  cornea 
and  of  the  whole  eye — neuroparalytic  ophthalmia — has  long  been 
known,  although  of  late  there  is  a  growing  tendency  to  adopt  the 
view  that  this  inflammation  of  the  eye  is  not  dependent  upon  the 
influence  of  trophic  nerve-fibers,  but  that  in  consequence  of  defi- 
cient sensibility  of  the  cornea  winking  is  infrequent,  so  that  foreign 
bodies  from  the  air,  and  particularly  bacteria,  remain  upon  the  eye 
and  cause  inflammation. 

Peripheral  is  differentiated  from  central  trigeminal  anesthesia 
by  the  unaltered  persistence  of  the  reflexes  \vith  the  latter. 

Prognosis. — The  prognosis  depends  upon  the  curability  of 
the  causative  condition. 

Treatment. — The  treatment  should  be  conducted  according 
to  the  rules  given  on  p.  528.  In  addition,  the  eye  should  be  pro- 
tected by  means  of  a  suitable  bandage. 

PERIPHERAL  DISEASE  OF  THE   NERVES  OF 

SPECIAL  SENSE. 

DISEASE  OF  THE  OLFACTORY  NERVR 

Peripheral  disease  of  the  olfactory  nerve  is  attended  eitlierwith 
morbidly  increased  acuity  of  the  sense  of  smell — hj/perotdiiia — or 
with  diminution  and  even  loss  thereof — hi/p<)s)tii((  and  (ntomtiiOy  or 
with  paro.wiia ;  that  is,  sui)jective  appreciation  of  odors  in  the 
absence  of  odorous  sui)stances. 

Hyperosmia  is  generally  of  central  origin,  and  occurs  with  par- 
ticular frequency  in  association  with  hysteria.  Patients  thus  af- 
fected are  capable  of  smelling  substances  that  another  with  normal 
olfactory  organs  is  incapabh^  of  appreciating  ;  or  they  are  greatly 
annoyed  by  olfactory  impressions  of  not  excessive;  intensity,  and 
at  times  are  seized  with  excitement,  convulsions,  or  syncope. 

Hjrposmia  and  anosmia  are  common  accompaniments  of  acute 
and  chronic   inflammation  of  the   nasal    mucous  membrane.     The 
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cooditioa  has  been  frequeotlv  observed  also  in  connecti'ou  witk 
naaal  polypi.  It  ot^o  develojis  in  the  sequence  of  protracted 
ether-inhalatioD,  as,  lor  instance,  in  colleutors  of  insects.  It  naj 
occur  as  a,  result  of  traumatic  iaJuences  in  tlie  presence  of  tumon 
of  the  etlimoid  bone  from  pressure  upon  the  fibers  of  the  olfactoiT 
nerve  or  in  the  presence  of  fracture  of  tlie  etlimoid  bone  or  the 
skull.  Tumors  and  meningitic  thickening  at  the  base  of  the  skuU, 
as  well  as  tumors,  hemorrhage,  and  soAening  in  the  frontal  re^OD 
of  the  brain  close  to  the  islandofReil,  may  cause  anosmia  through 

Sressure  upon  or  injury  of  the  olfactory  nerve.  At  times  anosmn 
evelops  in  advanced  life,  in  consequence  of  involution  of  the 
olfactory  bulb.  Further,  anosmia  may  be  eougenital  in  oouse- 
qiii'Dcc  of  absence  of  (he  olfactory  nerves.  The  condition  mar  be 
unilateral  or  bilateral,  and  in  many  persons  is  detected  purely  by 
actndent.  Bilateral  loss  of  the  sense  of  smell  is  attended  with  dis- 
turl>ance  in  the  sense  of  taste  forall  such  articles  of  food  and  drink 
whose  taste  is  dependent  on  their  aroma. 

ParOBinia  is  frequently  of  central  origin  (mental  difiease,  hysteria, 
epilepsy),  although  it  may  aW  occur  as  a  result  of  poriiiheral  in- 
fluences, in  conne<^^tion  with  acute  and  chronic  iuflammatioo  of  the 
nasal  mucous  membrane.  The  condition  geneislly  found  is  one 
of  a  sense  of  disagreeable  olfactory  impressions  (eoeomnia),  which 
not  rarely  gives  rise  to  hallucinations  in  the  insane.  At  tiroes 
parosmia  is  associated  with  anosmia,  a  condition  corresponding 
with  painful  anesthesia  and  susceptible  of  a  similar  explanation; 
that  IS,  interruption  of  conduction  on  the  one  hand,  and  stimula- 
tion of  the  central  extreniity  of  the  olfactor)'  nerve  on  the  other 
liand.  Disturbances  of  the  sense  of  smell  can  W  tested  with  the 
aid  of  pleasantly  smelling  (oil  of  cloves,  oil  of  rose)  and  disagree- 
bly  smelling  substances  (assafetida),  as  the  disorder  may  be  partial 
and  not  complete.  Pungent  odors  (ammonia,  acetic  acid)  shoald 
be  avoided,  as  this  variety  of  olfactort'  impressions  is  transmitted 
through  the  trigeminus.  First  one  naris  and  then  the  other  is 
tested,  while  the  na^Al  •iriGcc  not  being  examined  is  carefully 
cla-sed. 

The  treatment  of  all  varieties  of  olfactory  di.«torbance  coo- 
aists  essentially  in  oRbrts  to  ecire  the  fundamental  disorder. 

DISEASE  OF  THE  GUSTATORY  NERVE 

Piwmlers  of  iho  wnse  of  taste  on  the  anterior  two-thirds  of  llu 
tongue  are  depcmlenl  njx^n  disease  of  cither  the  (rigeminal  or  the 
&etal  ner\-e,  while  tlio^-on  the  posterior  third  are  depewiient  upoa 
disease  of  the  glos^pUaryngeat  nerve.  Further,  ii  is  ul?o  coo- 
tended  that  (he  fibers  for  the  sense  of  tasle  from  the  trigeminal 
nerve  are  (derived  from  the  tniiik  of  the  glossophanngeal  oer^t 
Tlitt  the  fWial  nerve  it?elf  MWtaios  no  nen'es  of  taste,  but  that 
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these  pass  at  intervals  from  the  trunk  of  the  trigeminal  nerve  into 
tliat  of  tlie  liicial  nerve  Ims  niready  beeu  mentioned  on  pp.  479  and 
487  in  the  consideration  of  peripheral  facial  palsy.  The  morbid 
disorders  of  the  sense  of  taste  are  manifested  in  a  manner  anal- 
ogous to  those  of  the  sense  of  smell,  and  they  are  di^i^igiiated  hy- 
pergeusia,  hypogeusiif,  and  panigeusiu. 

HyDergeufda  cont^ists  in  an  ability  to  detect  the  taste  of  sub- 
stances even  when  present  in  small  amounts.  More  pronounced 
gustat<jry  impressions  may  give  rise  to  conditions  of  excitcmeDl, 
convulsions,  or  syneo|>e.  Hypergeusia  is  generally  of  central 
origin,  and  is  encountered  withpartienlur  frequency  in  association 
with  hysteria. 

Hypogenaia  and  ageusia  involving  the  anterior  two-thirds  of  tlie 
tongue  is  most  commouly  unilateral  in  a.ssociation  with  peripheral 
/acted  palsy  if  the  lesion  is  situated  between  the  geniculate  gan- 
elion  and  the  giving  off  of  the  ehorda  tympani  nerve.  In  other 
instances  unilateral  hypogeusia  or  ageusia  is  observed  in  associa- 
tion with  trigeminal  anesthesia  or  with  injuries  of  the  lingual 
nerve.  Finally,  the  condition  may  involve  the  posterior  third  of 
the  tongue  in  the  presence  of  disease  of  the  glossophar\'ngeal  nerve. 
Persons  with  a  heavily  coated  tongue  often  complain  of  impair- 
ment of  the  sense  of  taste,  or  this  may  develop  after  the  ingestioa 
of  food  that  is  unduly  hot  or  irritating. 

Paragensia  is  observed  principally  as  a  result  of  central  causes, 
in  the  insane  and  the  hysterical.  The  patient  generally  complains 
of  a  bad  taste,  although  the  mouth  is  empty. 

The  U«txfi>r  the  sense  of  tajtte  are  described  on  p.  483. 

The  treatment  of  disnnlers  of  the  sense  of  taste  is  comprised 
in  the  relief  of  the  primary  disonler. 

INFLAMMATORY  AND  DEGENERATIVE  DIS- 
ORDERS OF  THE  PERIPHERAL   NERVES. 

k  PRELIMINARY   ODNSIDERATIONS. 

Inflammalory  and  di'gMicrntive  disordiTs  of  tlie  peripheral 
ves  are  generally  designated  nnirilin.  It  should,  however,  be 
home  in  mind  in  this  connection  that  inflnmmslory  processes  are 
by  no  means  always  operative,  hut  it  is  diftieult  anatomically  to 
make  a  sharp  distinction  between  nerve-inflammation  and  nerve- 
degeneration.  Nevertheless,  neuritis  plays  a  most  important  ]}art 
at  present  in  the  domain  of  nerx'ous  diseases. 

Etiology. — The  emutes  for   inflammatory  and   degenerative 

disorders  of  the  peripheral  nerves  are  exposnre  to  cold,  tranmatlaiii, 

infection,  and  Intoxicatioi).     To  what  extent  liacteria  are  cnocerned 

in  these  proces-ses  is  as  yet  undeternnined.     It  is  highly  probable 

^ttiat  cold  and  injury  act  only  as  contributory  intlneDces  for  infec> 
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tioii  of  peripheral  nerves  with  bacteria,  while  in  the  development 
of  infectious  and  toxic  neuritis  the  injurious  influence  of  toxins 
(bacterial  poisons)  or  cheniic  poisons  upon  the  nervous  structures 
may  be  operative. 

The  anatomic  alterations  involve  either  the  interstitiid 
connective  tissue  of  the  nerves — interstitial  neuritis — or  the  nerve- 
fibers  themselves — parenchymatous  neuritis.  In  addition,  mixed 
varieties  of  the  two  principal  classes  mentioned  occur — mixed 
neuritis;  and  these  again  may  be  separated  into  several  subdivisions 
accordingly  as  the  connective  tissue  and  the  nervous  structure  are 
affected  simultaneously  by  the  inflammatory  irritant  or  the  inflam- 
matory process  begins  in  one  portion  of  the  nerve  and  then  in- 
volves the  other  secondarily. 

Interstitial  neuntis  in  its  acute  form  is  often  indicated  macro- 
scopically  by  the  thickened  and  unusually  reddened  appearance 
of  the  nerve,  with  loss  of  its  transverse  striation  (bands  of  Fon- 
tana).  Here  and  there  extravasations  of  blood  may  have  taken 
place,  and  these  may  be  present  both  in  the  external  nerve-sheath 
and  upon  transverse  section  of  the  nerve.  The  presence  of  numer- 
ous extravasations  of  blood  has  given  rise  to  the  designation  herw- 
orrhagic  or  apoplectiform  neuritis.  On  microscopic  examination  of 
the  nerve  the  blood-vessels  are  found  greatly  dilated,  tortuous, 
and  distended  with  blood.  Their  walls  oflen  appear  thickened 
and  swollen  and  glistening.     The  nuclei  of  the  vessel-wall  are  in 

f laces  increased  in  number  and  involved  in  fatty  degeneration, 
n  addition,  the  interstitial  connective  tissue  is  increased.     At  the 
same  time  it  contains  numerous  cells  and  round  cells. 

In  rare  cases  an  accumulation  of  pus  takes  place  in  the  nerve — «i/?pt*- 
raiive  neuritis.  This  may  occur  particularly  when  foreign  bodies  and  toxic 
substances  have  penetrated  into  the  nerve,  and  also  when  suppurative  in- 
flammation in  tlie  neighborhood  of  the  nerve  has  extended  to  the  latter. 

In  the  presence  of  chronic  intefrstitial  neuritis  the  nerve  fre- 
quently presents  a  brownish,  almost  black  color,  due  to  the  remains 
of  pigment  from  preceding  hemorrhage.  The  nerve  generally 
feels  denser  than  normal,  in  correspondence  with  an  increase  in 
the  interstitial  connective  tissue.  At  times  the  inflammatory 
are^is  appear  as  nodular  enlargements — nodose  neui*itis.  It  is  note- 
worthy that  a  neuritis  by  no  means  always  extends  throughout  the 
entire  course  of  a  nerve,  but  involves  only  a  single  small  portion 
or  several  portions,  and  accordingly  a  distinction  should  be  made 
between  diffim\  circifmscrihed,  and  multiple  or  insular  neuritis. 
The  neighl)orhood  of  joints  and  the  points  of  deflection  of  nerves 
constitute  espooially  favored  situations  for  insular  neuritis.  At 
times  a  neuritis  that  is  at  first  insular  exhibits  a  tendency  to  ex- 
tend  progressively  in  the  course  of  the  nerve,  and  even  to  the 
spinal  cord,  and  the  condition  is  then  designated  migratory  neuritis, 

Parencln/matons  iieuritis  can  be  diagnosed   with  certainty  by 


DISORDERS  OF  THE  PERIPHERAL  NERVES  53i 

means  of  microscopic  examination.  In  teased  preparations  oi 
fresh  nerve-tissue  or  in  such  tissue  stained  with  osmic  acid  fiber 
will  be  found  whose  medullary  substance  and  axis-cylinder  appea 
granular  and  involved  in  fatty  degeneration,  and  often  also  ab 
sorbed,  so  that  the  empty  nerve-sheath  remains.  In  the  latte 
multiplication  of  the  nuclei  takes  place.  On  transverse  section  oi 
hardened  nerves  empty  sheaths  will  be  found  in  greater  or  lesse; 
number,  and  frequently  containing  but  a  single  nucleus. 

French  physicians  have  pointed  out  that  parenchymatous  neuritis  als( 
at  times  involves  the  nerve-nbers  for  only  short  distances,  and  this  condi 
tion  has  been  designated  segmental  neuritis. 

The  symptoms  of  neuritis  will  naturally  vary  accordingly  a 
the  inflammatory  process  involves  motor,  sensory,  or,  as  occur 
most  commonly,  mixed  nerves.  At  the  beginning  of  the  disease 
irritative  symptoms  are  not  rarely  present,  but  these  are  shortly 
followed  by  paralytic  phenomena.  Therefore,  inflammation  oj 
motor  nerves  is  often  at  first  attended  with  twitching  and  rigiditj 
in  the  related  muscles,  but  these  are  soon  replaced  by  progress 
ively  increasing  weakness  and  paralysis.  The  muscles  rapidl] 
undergo  wasting,  as  they  participate  in  the  degenerative  process 
and  together  with  the  diseased  nerves  are  genenilly  tender  upoi 
pressure.  Both  nerve  and  muscle  exhibit  degenerative  electrii 
reaction.  In  the  distribution  of  the  diseased  nerves  the  tendon 
reflexes  are  at  times  increased  at  first,  but  generally  diminutioi 
and  disappearance  of  reflex  movement  soon  occur.  After  heuritl 
muscular  paralysis  has  existed  for  some  time  muscular  contrac 
tures  and  deformities  readily  develop. 

Injlammxttion  of  sensory  nerves  is  attended  with  especial  fre 
quency  with  paresthesiaB :  a  sense  of  coldness  or  the  creeping  oi 
ants  (formication),  prickling  and  sticking  of  the  skin,  marke< 
neuralgic  pains.  Often  cutaneous  hyperesthesia  is  present  at  th^ 
beginning  of  the  disorder,  but  this  subsequently  is  replaced  b; 
anesthesia. 

In  cases  of  inflammation  of  mixed  nerves^  in  addition  to  th 
motor  and  sensory  disturbances  described,  vasomotor  and  trophi 
disturbances  are  at  times  observed,  as,  for  instance,  pallor  or  cyan 
otic  discoloration  of  the  skin,  accordingly  as  an  irritative  or  ; 
paralytic  condition  of  the  vasomotor  nerves  is  present,  coldness  oi 
the  skin,  hyperidrosis  or  anidrosis,  thickening  of  the  epidermis 
abnormally  increased  desquamation  of  the  ('])iderniis,  excessiv 
growth  of  hair,  thickening  and  fra<>:ility  of  the  nails,  glossy  fin 
ger,  herpes  or  pempliigus-like  cutaneous  eruptions,  articula 
swelling,  etc. 

The  course  of  a  nnu*itis  may  be  acute,  subacute,  or  chronic 
Acute  neuritis  at  times  sets  in  abruptly — apoplectiform  ncuriVu 
In  other  instances  it  develops,  like  an   acute  infectious  disease 
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with  rigor,  fever,  and  enlargement  of  the  spleen.  Chronic  neuritis 
may  result  from  an  acute  neuritis  or  it  may  develop  insidiously  in 
an  independent  manner.  At  times  neuritis  begins  first  in  a  single 
nerve  or  in  a  few  nerves,  and  then  extends  progressively  to  a 
larger  number — polyneuritis.  Under  such  circumstances  it  may 
happen  that  the  alterations  are  first  observed  in  the  nerves  of  the 
lower  extremity,  gradually  invading  nerves  at  successively  higher 
levels — ascending  neuritis.  Should  cerebral  nerves  also  become 
involved,  the  disease  becomes  a  serious  one,  and  death  may  readily 
take  place  in  consequence  of  paralysis  of  the  vagus-accessory 
nerve.  Even  when  cerebral  nerves  are  not  involved  neuritis  is  a 
serious  disease  in  relation  to  its  curability.  While  recovery  is 
always  possible,  it  is  not  certain,  and  under  all  circumstances 
much  patience  is  necessary  on  the  part  of  both  patient  and  phy- 
sician. 

The  diagnosis  of  neuritis  is  not  particularly  difficult.  Inflam- 
mation of  motor  nerves  is  most  likely  to  be  confounded  with  ante- 
rior poliomyelitis,  for  in  this  disease  also,  as  the  lesion  of  the 
motor-trophic  ganglion-cells  in  the  anterior  horns  of  the  spinal 
cord  is  soon  associated  with  degeneration  of  the  related  nerves  and 
muscles,  degenerative  muscular  atrophy  and  degenerative  electric 
reaction  occur;  but  poliomyelitis  is  unattendeci  with  sensory  dis- 
turbances, and  tlie  diseased  nerves  and  muscles  are  also  usually 
free  from  pain  on  pressure.  Neuritis  is  distinguished  from  other 
diseases  of  the  spinal  cord  by  the  fact  that  the  bladder  and  the 
rectum  are  almost  always  uninvolved  with  the  former,  while,  on 
the  other  hand,  nerve  and  muscle  exhibit  degenerative  electric 
reaction. 

The  treatment  of  neuritis  should  be  directed,  in  the  first  place, 
to  the  causative  factors — causal  therapy.  In  a  case  of  refrigeratory 
neuritis,  for  instance,  warm  baths,  salicylic  acid,  sodium  salicylate, 
also  diaphoretics  (pilocarpin  hydrochlorate)  will  be  employed. 
Causal  indications  may  be  present  also  in  a  case  of  traumatic 
neuritis.  Antecedent  syphilis  will  require  the  employment  of 
mercurial  preparations  and  potassium  iodid,  and  the  like.  The 
S3nnptomatic  treatment  is  the  same  as  that  in  cases  of  peripheral 
paralysis  (p.  475)  and  of  cutaneous  anesthesia  (p.  528).  Baths, 
salicylates,  antipyrin,  massage,  and  electricity  are  the  most  impor- 
tant remedies. 

MULTIPLE  NEURITIS- 

Btiology. — Multiple  neuritis,  also  known  as  polynearitisy 
occurs  at  times  like  an  independent  infectious  diseasCy  and  is  then 
often  referred,  as  a  matter  of  convenience,  to  exposure  to  cold. 
the  occurrence  of  which,  however,  cannot  be  confirmed  on  carefiu 
inquiry.     At  times  cases  of  such  infectious  polyneuritis  hi 
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observed  to  occur  in  groups  and  in  almost  epidemic  distribution. 
It  must,  nevertheless,  be  admitted  that  exposure  to  cold  may  be 
followed  by  multiple  neuritis,  at  least  in  the  sense  that  the  exposure 
favors  infection  of  peripheral  nerves.  At  times  multiple  neuritis 
has  been  observed  to  develop  in  the  sequence  of  traumatism,  which 
at  times  has  been  of  apparently  insignificant  character,  as,  for 
instance,  riding  upon  rough  roads.  Multiple  neuritis  occurs  with 
particular  frequency  in  the  sequence  of  infectious  diseases.  It  has 
long  been  known  and  greatly  feared  in  connection  with  pharyngeal 
diphtheria,  but  it  may  occur  also  in  conjunction  with  typhoid 
fever,  herpes  zoster,  dysentery,  pneumonia,  pulmonary  tubercu- 
losis, and  particularly  syphilis.  Septic  diseases,  and  particularly 
puerperal  fever,  at  times  give  rise  to  multiple  neuritis.     A  com- 

Elete  description  of  toxic  multiple  neiiritiii  will  not  be  attempted 
ere,  because  it  will  be  taken  up  in  detail  in  succeeding  sections. 
On  the  other  hand,  attention  is  to  be  directed  to  the  occurrence  of 
multiple  neuritis  in  consequence  of  auto-intoxication.  This  condi- 
tion is  observed  in  connection  with  diabetes  mellitus  and  gout,  and 
possibly  also  cases  of  marasmus  belong  in  this  category,  as,  for 
mstance,  in  association  with  carcinoma.  AVith  the  exception  of 
post-diphtheric  paralysis,  multiple  neuritis  is  generally  a  disease 
of  adults. 

Anatomic  Alterations. — Multiple  neuritis  may  be  of  inter- 
stitial, jmrenchymatous,  or  mixed  cliaracter,  and  nothing  need  be 
added  to  what  has  been  stated  on  p.  532  concerning  neuritis  in 
general. 

Symptoms  and  Diagnosis. — Multiple  neuritis  may  pursue 
an  acute  or  a  chronic  course.  If  it  occurs  as  an  independent  acute 
infectious  diseane,  it  sets  in  at  times  with  a  chill,  followed  by  ele- 
vation of  temperature  to  as  high  as  40°  C.  (104°  F.),  and  even 
higher.  Often  enlargement  of  the  spleen  is  present.  Above  all, 
paralysis  occurs,  generally  involving  isolated  nerves  of  the  lower 
extremities  at  first,  soon  rendering  the  entire  extremity  helpless, 
and  then  extending  to  the  upper  extremities.  Cerebral  nerves 
also  may  be  involved.  Paralysis  of  the  vago-accessory  nerve  is 
attended  with  great  acceleration  of  pulse.  Paralysis  of  degluti- 
tion may  occur.  At  times  paralysis  of  the  hyjmglossal  and  facial 
nerves  has  been  observed.  On  one  occasion  I  observed  sudden 
blindness  in  consequence  of  inflammation  of  the  optic  nerve.  By 
reason  of  the  ascending  character  of  the  paralysis  the  disease  is 
strongly  suggestive  of  acute  ascending  spinal  paralysis,  l)ut  in 
cases  of  multiple  neuritis  the  paralyzed  nerves  and  muscles  ex- 
hibit, in  contradistinction  from  spinal  paralysis,  degenerative  elec- 
tric reaction.  In  addition,  nerves  and  niuscles  are  generally 
tender  on  pressure,  and  the  paralyzed  muscles  soon  undergo  de- 
generative atrophy.     Sensory  distiirbanees  are  frequently  present. 

•-omofcor  and  trophic  dist'uri^anees  (coldness  and  cyanotic  dis- 
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coloration  of  the  skin,  edema,  articular  swelling)  also  are  observed. 
At  times  active  delirium  appears,  and  the  patient  may  die  in  coma. 
The  bladder  and  the  rectum  are,  as  a  rule,  uninvolved.  In  some 
instances  I  have  observed  recovery  from  acute  multiple  neuritis, 
although  afler  a  considerable  time  a  second  and  even  a  third 
attack  occurred — recurrent  polyneiuntis. 

Chronic  multiple  neuritis  is  often  unattended  with  fever,  but  in 
other  instances  periodic  febrile  movement  occurs.  The  paralysis 
develops  slowly  in  the  course  of  weeks  or  months,  and  at  times 
exhibits  also  an  ascending  character.  The  disease  may  be  readily 
confounded  with  chronic  anterior  poliomyelitis,  as  in  this  disease 
also  degenerative  electric  reaction  is  found  in  the  paralyzed 
muscles,  but  it  is  unattended  with  sensory  disturbances,  and  the 
nerves  and  muscles  are  not  tender  to  touch.  In  some  cases  chronic 
multiple  neuritis  originates  from  an  acute  neuritis,  the  fever  ceas- 
ing and  the  new  panuysis  developing  but  slowly.  Long-continued 
paralysis  is  frequently  attended  with  contractures  that  give  rise 
to  deformities  in  the  extremities. 

Prognosis. — The  prognosis  of  multiple  neuritis  is  always 
serious.  If  the  disease  pursues  an  ascending  course,  there  will  be 
danger  of  death  from  paralysis  of  cerebral  nerves.  In  the  pres- 
ence of  chronic  multiple  neuritis  a  long  time  may  be  expected  to 
elapse  before  the  diseased  nerves  will  be  regenerated  and  the 
paralysis  will  have  disappeared. 

Treatment. — The  treatment  of  multiple  neuritis  should  be 
conducted  upon  the  lines  laid  down  on  p.  475. 

TOXIC  NEURITIS- 

SATURPOT4E  PARALYSIS. 

Btiology. — Of  the  toxic  varieties  of  neuritis,  that  due  to  lead- 
poisoning  has  been  known  longest.  It  occurs  most  commonly  in 
certain  artisans  who  in  the  pursuit  of  their  avocation  are  exposed 
to  chronic  lead-poi.soning.  Among  these  are  particularly  painters, 
potters,  printers,  file-cutters,  shot-molders,  workmen  in  lead-mines, 
etc.  Lead-poisoning  may  result  accidentally  from  the  use  of  pre- 
s(»rved  food  kept  in  receptacles  containing  lead,  of  water  trans- 
mitted through  lo^id-pipes,  of  cosmetics  containing  lead,  of  snuff 
wrapped  in  lead-foil,  etc.  Rarely,  lead-poisoning  may  result  from 
carelessne.ss  on  the  j)art  of  the  physician  in  consequence  of  the 
administration  of  j>repamtions  of  lead  in  too  large  amounts  or  for 
too  lone:  a  period. 

Syinptoms  and  Diagnosis. — The  symptoms  of  saturnine 
paralysis  usually  appear  only  after  the  patient  has  been  exposed 
to  the  action  of  the  metal  for  a  considerable  length  of  time* 
a  rule,  other  symptoms  of  lead-poisoning  have,  alrea^* 
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ent,  particularly  the  presence  of  a  bluish-gray  lead-line  at  the 
margin  of  the  gums,  together  with  anemia  and  colic.  Bilateral 
radial  paralysiB,  with  preservation  of  the  Amotion  of  the  snpinaton, 
is  distinctive  of  lead-paralysis.  The  palsy  generally  develops 
gradually,  and  the  patient  complains  at  first  of  weakness  in  the 
hands  and  fingers,  which  eventually  passes  over  into  paralysis, 
and  in  spite  of  all  devices  renders  the  hand  incapacitated  for 
work.  When  the  forearms  are  held  horizontally  the  hands  fall 
in  palmar  flexion,  and  at  the  same  time  the  fingers  are  flexed  and 
the  thumbs  adducted.  Dorsal  flexion  of  the  hands,  extension  of 
the  fingers,  abduction  and  extension  of  the  thumb,  abduction  and 
adduction  of  the  hands  toward  the  ulna  or  the  radius,  can  be 
effected  imperfectly,  if  at  all.  Of  the  extensors  of  the  fingers, 
those  of  the  index-finger  and  the  little  finger  are  involved  late,  so 
that  both  of  these  fingers  can  at  first  be  relatively  well  engaged 
in  dorsal  flexion.  Supination  and  extension  of  the  forearm  remain 
unaffected.  Only  rarely  is  lead-palsy  widespread — generalized 
lead -paralysis.  Under  such  circumstances  the  muscles  of  the 
upper  arm,  the  shoulder,  the  l)ack,  and  the  lower  extremities 
also  may  be  involved.  Even  the  muscles  of  the  face  and  the 
larynx  and  the  diaphragm  are  at  times  paralyzed. 

The  paralyzed  muscles  become  the  seat  of  degenerative  atrophy, 
and  both  nerve  and  muscle  exhibit  degenerative  electric  reaction. 
The  tendon-reflexes  are  abolished  in  the  paralyzed  parts,  and 
gradually  muscular  contractiire^  take  place*.  Diseased  nerves  and 
muscles  are  generally  tender  on  pressure.  At  times  some  of  the 
tendons  become  thickened — hyjiertrophic  tenosynonitis.  Paresthesia 
and  hsrperesthesia,  less  commonly  anesthesia,  also  occur. 

The  dvjraiion  of  the  paralysis  depends  upon  the  degree  of  the 
disturbance,  and  more  accurately  upon  the  degenerative  electric  re- 
action. Advanced  paralysis  requires  many  months  for  recovery. 
Frequently  relapses  occur,  often  because  the  patients  resume  their 
former  employment ;  less  commonly  relapses  occur  in  spite  of 
avoidance  of  contact  with  lead. 

Anatomic  Alterations. — T^pon  the  basis  of  personal  obser- 
vation I  should  consider  lead-paralysis  the  consequence  of  a 
degenerative  mflammation  of  peripheral  nerres.  Paralysis  of  long 
standing  may  be  complicated  by  secondary  atrophy  of  the  related 
trophic-motor  ganglion-cells  in  the  anterior  horns  of  the  spinal 
cord.  The  paralyzed  muscles  exhibit  reduction  in  the  size  of  their 
muscle-fibers,  proliferation  of  the  sarcolemma-nuelei,  and  increase 
in  the  interstitial  connective  tisisue. 

Prognosis. — Although  lead-])alsy  is,  as  a  rule,  not  a  fatal 
disease,  the  prognosis  with  rei::ar(l  to  jxTmanent  recovery  is  not 
fit vorable,  because  patients  resume  their  injuri<>us  pursuits  without 
^MKiervance  of  the  necessary  ])reeautionarv  measures,  or  are  even 
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satisfied  with  an  improvement  in  the  paralysis  and  return  to  tlieir 
work  too  quickly. 

Treatment. — For  the  lead-i)aralysis  itself  snlphnr-baths  should 
be  employed  (potassium  sulphid,  150.0 — 5  ounces — to  a  full  bath 
at  a  temperature  of  28°  R.— 35°  C— 95°  F.),  massage  of  the  para- 
lyzed muscles  be  practised,  or  instead  electric  treatment,  and  thrice 
weekly  subcutaneous  injections  of  strychnin  be  made : 

B  Strychnin  nitrate,  0.1  (1|  grains); 

Glycerin, 

Distilled  water,  each,  6.0  (75  minims). — M. 

Dose:  0.25  (4  minims)  subcutaueously. 

Internally  potassium  iodid  (5.0 :  200 — 75  grains :  6^  fluidounces ; 
15  c.c. — 1  tablespoonful — thrice  daily)  should  be  administered 
to  eliminate  the  lead  present  in  the  system.  As  a  prophylactic 
measure  it  is  important  that  the  patient  shall  never  take  a  meal  in 
the  room  in  which  lead  is  manipulated.  Also,  before  eating,  the 
mouth  and  the  pharynx  should  be  rinsed  with  water  to  remove 
lead-dust  that  may  be  present,  and  the  hands  should  be  freed  from 
adherent  particles  of  lead  by  washing.  Experience  has  shown 
that  drunkards  are  more  susceptible  to  lead-poisoning  than  others. 

In  isolated  cases  paralysis  has  been  observed  among  those  exposed  to 
the  action  o{  mercury,  zinc^  and  copper ,  and  this  also  is  in  all  probability  the 
result  of  a  degenerative  neuritis. 

ARSENICAL  PARALYSIS. 

Arsenical  paralysis  is  observed  most  commonly  after  acu/c  ar«cn- 
ic(tl  poimnlnr/.  Tlie  extensor  muscles  of  the  leg,  particularly  the 
peronci,  are  generally  first  attacked,  although  the  arms^with  pref- 
erence the  extensors  of  tlie  forearms — may  also  be  involved.  In 
one  case  I  observed  paralysis  of  the  bladder  and  of  the  vagus. 
The  paralyzed  nuiscles  rapidly  undergo  wasting  and,  together 
with  the  related  nerves,  are  tender  on  pressure  and  yield  degen- 
emtive  electric  reaction.  The  tendon-reflexes  are  abolished  in  the 
distribution  of  the  paralysis.  Gradually  muscular  contractures 
devoloj).  Often  the  paralyzed  parts  become  the  seat  of  severe 
neumh/ia,  Nevertlieless,  cutaneous  anesthesia  becomes  more  and 
mon^  marked,  and  as  a  result  the  gait  becomes  ataxic — peripheral 
paeudoidhcH. 

Little  is  known  with  regard  to  the  anatomic  alterations, 

although  the  occurrence  of  a  degenerative  neuritis  is  most  probable. 

The  prognosis  is  not  unfavonible,  although,  naturally,  many 
months  may  elapse  before  complete  recovery  takes  place. 

The  treatment  is  the  same  as  that  for  lead-paralysis. 

Paralysis  with  symptoms  similar  to  those  dependent  upon  plumbic  and 
arsenical  poisonin^r  has  been  observed  also  after  poisoning  with  phonilli 
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ALOOHOUC  PARALYSIS. 

Htiolos^. — Alcoholic  paralysis  occurs  principally  in  drinkers 
of  spirit.  In  one  instance  I  have  observed  the  condition  even  in 
a  boy. 

Symptoms  and  Diagnosis. — The  paralysis  almost  always 
develops  gradually,  allhough  I  have  repeatedly  observed  a  sudden 
(apoplectic)  onset.     Not  rarely  the  paralysis  has  been  preceded  by 
severe  neuralgia,  which  may  also  persist  in  association  with  the 
paralysis.   The  extensors  of  the  legs  and  the  forearms  are  involved 
in  the  paralysis  earliest  and  most  constantly.    Gradually  all  of  the 
muscles  of  the  extremities  mav  be  affected,  and  even  cerebral 
nerves,  particularly  the  vagus,  are  at  times  involved.     Paralysis 
of  the  bladder  and  the  rectum  is  uncommon.     The  diseased  nerves 
a.ncl     muscles   are    tender    on    pressure,    undergo   wasting,   and 
exhibit  degenerative   electric  reaction.     Contractures  slowly  de- 
velop.    The  tendon-reflexes  are  abolished  in  the  paralyzed  part^. 
Cutajieous  sensibility  is  freqiumtly  impaired  and  peripheral  pseudo- 
-tabes  may  readily  develop.    At  times  marked  swaying  of  the  body 
occurs  when  the  eyes  are  closed — Bracht-Bomberg's  symptom.    Con- 
traction of  the  pupil — myosis — and  sluggish  reaction  to  light  may 
be  present.     Paralysis  of  the  ocular  muscles  is  uncommon.     The 
disorder  is  at  times  attended  with  slight  febrile  movement.     Pro- 
gressive alcoholic  marasmus,  often  associated  with  stupor,  occa- 
sionally leads  to  a  fatal  termination.     Two  patients  under  my 
observation  died  in  consequence   of  complicating  miliary  tuber- 
culosis.    The  duration  of  the  disea^se  may  be  extended  over  many 
months. 

Anatomic  Alterations. — Degenerative  atrophy  of  the  nerve- 
fibers  is  found  in  the  diseased  nerves,  and  in  the  muscles  atrophy 
of  the  muscle-fibers,  incn;ase  in  the  sareolemma-nuclei,  and  multi- 
plication of  the  interstitial  c()une(*tive  tissue.  At  times  the  degen- 
erative proceas  has  extended  from  the  nerves  to  the  spinal  conl, 
in  which  degenerative  areas  develop  in  the  posterior  columns  and 
atrophy  of  the  ganglion-cells  in  the  anterior  horns  takes  place. 

Prognosis. — Recovery  from  extensive  alcoholic  paralysis  is 
wholly  possible,  but  requires  a  long  time. 

Treatment. — The  treatment  is  the  same  as  that  for  lead- 
paralysis  (p.  538).     Abstinence  from  alcohol  is  highly  important. 

At  times  paralysis  has  been  observed  after  the  inpreHtion  of  spoiled  rye — 
erg^t'poUoning  OT  ergoiUm — and  of  spoiled  maize — pellagra — and  this  must 
in  all  probability  be  considered  the  sequel  of  a  toxic  neuritis. 
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II.   DISEASES  OF   THE  SPINAL  CORD. 


PRELIMINARY  DIAGNOSTIC  CONSIDERATIONS. 

In  the  diagnosis  of  disease  of  the  spinal  cord  two  points  must 
be  taken  into  consideration — in  the  first  place,  the  seaty  ana,  in  the 
second,  the  anatomic  nature  of  the  spinal  disorder.  With  regard 
to  the  seat  of  the  disease  a  correct  diagnosis  is  possible  only  trom 
a  knowledge  of  the  clinical  anatomy  and  physiology  of  the  spinal 
cord,  A  brief  resume  of  these  subjects  may  therefore  be  given. 
The  spinal  cord  extends  downward  to  the  junction  between  the 
first  and  tlie  second  lumbar  vertebra,  whence  it  follows  that  all 
foci  of  disease  below  the  second  lumbar  vertebra  may  involve  the 
Cauda  equina,  but  not  the  spinal  cord  itself.  Also,  there  is  no 
danger  from  the  introduction  of  instruments  into  the  vertebral 
canal,  as,  for  instance,  in  the  practice  of  lumbar  puncture,  of  in- 
flicting injury  upon  the  spinal  cord,  if  this  be  undertaken  below 
the  second  lumbar  vertebra.  Of  the  several  segments  of  the  spinal 
cord,  the  cervical  portion  is  included  between  the  first  cervical  and 
the  second  dorsal  vertebra,  and  attains  its  greatest  size  at  the  level 
of  the  fifth  and  sixth  cervical  vertebrae.  The  dorsal  cord  is  in- 
cluded between  the  second  and  the  tenth  dorsal  vertebra,  and  the 
lumbar  cord  between  the  tenth  dorsal  and  the  second  lumbar 
vertebra,  its  greatest  size  corresponding  with  the  level  of  the 
twelfth  dorsal  vertebra. 

In  order  to  form  a  proper  conception  of  the  vertebral  column  it 
should  be  recalled  that  the  spinous  process  of  the  seventh  cervical 
vertebra  projects  markedly  backwanl,  whence  the  name  vertebra 
prominen.9,  and  for  which  reason  it  can  be  readily  recognized.  If 
three  contiguous  spinous  processes  project  conspicuously  backward, 
the  middle  one  may  be  considered  as  belonging  to  the  seventh 
cervical.  It  is  accordingly  easy  to  localize  accurately  visible  or 
palpable  alterations  in  the  vertebral  column.  Should,  however,  such 
external  indications  bo  absent,  it  will  be  necessary,  in  order  to  deter- 
mine the  level  of  disease  in  th/*  spinal  cord ^  to  observe  whether,  on 
per(Missi(>n  of  the  vertebral  column  or  on  passing  over  it  a  spoiige 
wrniiir  out  of  hot  water  or  by  means  of  the  kathode  of  a  galvanic 
curront,  a  rircuniscrilxMl  point  of  pain  can  be  demonstrated ;  or, 
if  cutaneous  anesthesia  be  present,  an  attempt  should  be  made 
to  fix  its  upper  limit  at  tiie  side  of  the  vertebral  column.  In  the 
latter  event,  natural  I  v,  it  should  be  borne  in  mind  that  the  indi- 
vidual  nerve-roots  pursue  a  longer  course  in  the  vertebral  canali 
befi^re  thev  reach  the  intervertebral  foramina  and  make  the«'«%HL 
the  lower  the  level  at  wliieh  they  leave  the  spinal  cold* 
fore,  the  upper  limit  of  tiie  anesthetic  cutaneous  area  wil 
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mately  correspond  with  the  level  of  the  focus  of  disease  only  when 
this  is  situated  in  the  upper  portion  of  the  spinal  cord.  The  area 
of  cutaneous  anesthesia  at  the  side  of  the  spinal  column  will  occupy 
a  lower  level  than  the  seat  of  the  disease  if  this  be  situated  in  the 
lower  portion  of  the  spinal  cord.  In  general,  the  following  rules 
will  be  found  to  hold  good  : 

Foci  of  disease  below  the  twelfth  dorsal  vertebra  (lower  lumbar 
cord)  are  attended  with  anesthesia  in  the  lower  extremities,  except 
upon  the  outer  and  inner  aspects  of  the  tliighs  and  the  inner 
aspect  of  the  legs  (external  cutaneous  nerve  of  the  thigh,  obturator, 
orural,  and  saphenous  nerves). 

Foci  of  disease  between  the  tenth  and  the  eleventh  dorsal  vertebra 
^upper  lumbar  cord)  are  attended  with  anesthesia  of  the  whole  of 
the  lower  extremities. 

In  the  presence  of  foci  of  disease  at  the  level  of  the  eighth  dorsal 
•mertebra  (point  of  exit  for  the  tenth  dorsal  nerve)  the  anesthesia 
extends  to  the  level  of  the  umbilicus. 

Foci  of  disease  between  the  fifth  and  the  seventh  dorsal  vertebra 
{^points  of  exit  for  the  sixth  and  seventh  dorsal  neri^es)  give  rise  to 
stnesthesia  at  the  level  of  the  ensiform  cartihige. 

Foci  of  disease  at  the  level  of  the  first  dorsal  vertebra  give  rise  to 
unesthesia  to  the  level  of  the  nipples. 

Foci  of  disease  between  the  fourth  and  the  fifth  cervical  vertebra 
give  rise  to  anesthesia  to  the  level  of  the  clavicles. 

Foci  of  disease  at  the  level  of  the  upper  cervical  vertebrce  give 
rise  to  anesthesia  in  the  arms. 

For  the  comprehension  of  certain  diseases  of  the  spinal  cord  it 
is  important  to  know  that  the  relation  betireen  the  dura  mater  and 
the  spinal  column  diifers  from  that  between  the  dura  mater  and  the 
bones  of  the  skull,  as  in  tlie  cranium  the  dura  is  closely  applied  to 
the  inner  surface  of  the  bones,  while  in   the  spinal  canal  it  is 
separated  from  the  inner  surface  of  the  vertebne  by  loose  con- 
nective tissue  containing  considerable  fat  and  nnmerons  veins.     It 
therefore  not  rarely  happens  that  foci  of  disease  develop  in  the 
vertebral  canal  that  may  involve  the  sj)inal  cord  in  consequence 
of  pressure  or  by  extension  of  inflanmiatory  processes. 

In  transverse  sections  of  the  spliud  rord'  two  varieties  of  tissut* 
may  be  distinguished  by  differences  in  color,  an  outer  or  white  sub- 
stance and  an  inner  or  ///v?//  subsfann:  The  white  matter  of  the 
spinal  cord  consists  principally  of  niedullated  nerve-fibers,  and  is 
rather  a  conducting  organ,  while  tlie  irrav  matter  contains  numer- 
ous ganglion-cells,  and  may  be  considered  the  seat  of  a  series  of 
spinal  centers.  In  each  lialf  of  the  spinal  cord  an  anterior  and 
a  posterior  horn  can  be  distinguisluMl  in  tlie  gray  matter.  The 
4mo  sid^B  of  Ae  gray  matter  are  connected  by  means  of  the  gray 
••  *ape  of  the  grav  matter  of  the  spinal  cord  has 

-pared  with  the  letter  H,  although  it 
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will  be  readily  discerned  that  the  shape  of  the  H  varies  in  the  dif- 
ferent segments  of  the  cord.  It  is  well  to  train  the  eye  to  recog- 
nize from  the  shape  of  the  gray  matter  the  segment  of  the  cord  to 
which  it  belongs.  In  the  lumbar  segment  t£e  anterior  and  pos- 
terior horns  are  club-shaped  (Fig.  75,  5,  6,  7),  while  in  the  dorsal 

region  botn  horns  are  exceedingly  small  (Fig. 
75,  4),  and  in  the  cervical  portion  the  anterior 
horn  particularly  assumes  a  serrated  appearance 
(Fig.  76,  1,  2,  3). 

Both  in  the  white  and  in  the  gray  matter  of 
the  spinal  cord  definite,  associated  groups  of 
nerve-fibers  or  of  ganglion-cells  can  be  distm- 
guished,  and  these  have  been  designated  also 
systems  of  the  spinal  card.  They  have  been  dis- 
covered in  part  by  developmental  methods,  in 
part  by  experimental  means,  and  from  a  study 
of  diseases  of  the  spinal  cord. 

In  the  anterior  horns  of  the  spinal  cord  the 
large  multipolar  ganglion-cells,  which  are  gener- 
ally arranged  in  three  groups  close  together,  form 
a  connected  system.  Among  their  processes  the 
axis-cylinder  process  in  particular  is  of  ^reat 
importance,  for  soon  after  leaving  the  ganglion- 
cell  it  becomes  surrounded  by  a  medullaiy 
sheath  and  enters  the  anterior  nerve-root  of  the 
spinal  cord,  then  the  peripheral  motor  nerve- 
trunk,  and  finally  the  related  muscle-fiber.  Ac- 
cordingly, ganglion-cell,  axis-cylinder  process, 
peripheral  nerve-fiber,  and  muscle  constitute  a 
continuous  and  uninterrupted  whole,  which  has 
been  designated  a  neuron,  or,  more  accurately, 
a  spinal-peripheral  neuron  or  a  neuron  of  the 
first  degree. 

Disease  of  the  ganglion-cells  of  the  anterior 
horns  is  known  also   as   anterior  poliomyeliiis 
{TToXeo^y  g^y)-      The   characteristics    of   snch 
Fio.  75.-Tran8verso  discasc   are   rclaxcd  (flaccid)  paralysis  of  the 
ura^*^sizcn!  J'^hitcd   nuiscles,  rapid  degenerative    muscular 
atropliy,  degenerative   electric   reaction  in  the 
paralyzed  nerves  and  muscles,  abolition  of  the 
roflexes,  preservation  of  cutaneous  sensibility  and 
of  the  niuseular  power  of  the  bladder  and  the 
rectum.     The  ganglion-cells  in  question  possess 
tropliio-motor  functions.     If  they  are  destroyed, 
the  related  axis-cylinder  processes  undergo  de- 
generation,   which    extends   to   the    muscle-fibers.     D^nenerated 
nerves  and  muscles  yield  de(i:enerative  electric  reaction.     These 
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ganglion-cclls  do  not  possess  sensory  functions.  The  reflexes  are 
abolished  in  the  region  controlled  by  the  area  of  disease,  because 
the  transference  of  sensory  stimuli  to  the  motor  paths  within  the 
spinal  cord  has  been  rendered  impossible  in  consequence  of  the 
disease  of  the  ganglion-cells. 

In  the  gray  matter  of  the  dorsal  portion  of  the  spinal  cord  at  the  junc- 
tion between  the  anterior  and  posterior  horns  there  is  an  associated  ^roup 
of  ganglion -cells  bearing  the  name  of  the  column  of  Clarke  or  the  vesicular 
column.  It  is  known  that  the  fibers  for  the  lateral  cerebellar  tract  of  the 
spinal  cord,  shortly  to  be  mentioned,  have  their  origin  here,  but  nothing  is 
known  definitely  with  regard  to  their  function. 

The  following  columns  or  fiber-systems  may  be  distinguished 
in  the  white  substance  of  the  spinal  cord  on  either  side : 

1.  The  direct  or  anterior  pyramidal  tract, 

2.  The  crossed  or  lateral  pyramidal  tract, 

3.  The  lateral  cerebellar  tract, 

4.  Gowers'  column  or  the  antero-lateral  fasciculus, 

5.  The  postero-external  or  Bunlach's  column, 

6.  The  postero-internal  or  Goll's  column, 

7.  The  antero-lateral  remnant. 

The  crossed  or  lateral  pyramidal  tracts  are  situated  in  the  lateral 
columns  of  the  spinal  cord,  and  are  separated  from  the  periphery 
of  the  cord  in  the  cervical  and  dorsal  regions  by  the  lateral  cere- 
bellar tracts,  while  in  the  lumbar  region  they  reach  the  periphery 
and  at  the  same  time  assume  a  wedge-shaped  appearance  (Fig.  76, 
2psb),  These  tracts  contain  the  largest  portion  of  the  motor 
fibers,  which  pass  from  the  motor  cortical  centers  in  the  anterior 
and  posterior  central  convolutions,  through  the  corona  radiata, 
the  internal  capsule,  the  cerebral  peduncle,  the  pons,  and  the 
medulla  oblongata  into  the  spinal  cord,  where  they  enter  into  re- 
lations with  the  motor-trophic  ganjJ:lion-eells  in  the  anterior  horns, 
and  from  these  conduct  voluntary  impulses  to  the  periphery  of  the 
body.  Each  individual  nerve-fiber  of  these  tracts  originates  from 
the  axis-cylinder  process  of  a  motor  pyramidal  cell,  and  continues 
without  interruption  to  the  lateral  pyramidal  tract  of  the  spinal 
cord.  Here  the  individual  nerve-fiber  passes  into  the  gray  matter 
of  the  spinal  cord  and  breaks  up  into  niimerons  ramifications.  The 
latter  come  into  contact  with  the  ganglion-cclls  by  means  of  sim- 
ilar ramifications  (protoplasmic  processes),  which  suffice  for  the 
transmission  of  voluntary  impulses.  The  pyramidal  cell,  with  its 
axis-cylinder  process  and  the  ramification  of  the  latter  in  the  gray 
matter  of  the  spinal  cord,  is  likewise  designated  a  neuron,  and  it 
is  described  as  a  neuron  of  the  second  d('(jrec  or  a  cerchvospinal 
neuron.  Thus,  the  entire  motor  pyramidal  (eorticomuscular) 
tract,  from  the  cerebral  cortex  to  the  muscle,  is  constituted  of  two 
neurons,  which  are  connected  within  the  anterior  horn  of  the  spinal 
cord  by  contact.     The  lateral  pyramidal  tract  is  known  also  as 
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the  crossed  pyramidal  tract  because  the  motor  fibers  from  the  cere- 
bral hemispnere  upon  one  side  largely  pass  over  within  the  pyra- 
midal decussation  in  the  medulla  oblongata  to  the  lateral  pyra- 
midal tract  of  the  opposite  half  of  the  spinal  cord.  From  what  has 
been  said,  it  will  therefore  be  understocxl  that  destruction  of  the 
pyramidal  tract  at  any  point  in  its  course  must  be  followed  by 
motor  paralysis.  Should  the  disease  be  situated  above  the  pyra- 
midal decussation  the  paralysis  will  occur  upou  the  opj)Osite  side 
of  the  Ixxly ;  but  if,  on  the  other  hand,  the  disease  is  situated 
below  the  decussation,  thus  in  the  spinal  cord  itself,  the  pamlysis 
will  occur  upon  the  same  side.  In  contmdistinction  from  paral- 
ysis resulting  from  anterior  poliomyelitis,  evidences  of  degenerative 
muscular  atrophy  and  degenerative  electric  reaction  are  wanting 
in  the  paralyzed  members ;  besides,  the  reflexes  are  preserved, 
because  degeneration  of  the  peripheral  nerves  and  muscles  and 
interruption  of  the  spinal  reflex  arc  do  not  occur,  while,  on  the 
other  hand,  a  tendency  to  spasm  and  muscular  contracture  is 
present,  with  exaggeration  of  the  tendon-reflexes. 

The  direct  or  anterior  inframidal  tract  is  situated  in  the  anterior 
column  of  the  cord,  just  beside  the  anterior  longitudinal  fissure 
(Fig.  76,  Ipvs),  It  is  of  subordinate  importance  and  at  times  is 
wholly  wanting.  It  is  known  as  the  direct  pyramidal  tract  because 
it  contains  those  portions  of  one  corticoniuscuiar  pyramidal  tract 
that  do  not  cross  over  in  the  pyramidal  decussation  to  the  lateral 
pyramidal  tract  of  the  opposite  half  of  the  cord,  but  remain  upon 
the  same  side,  in  order  to  enter  the  anterior  j)yramidal  tract,  and 
only  within  the  spinal  cord  to  pass  over  to  the  other  side  of  the 
c^rd  through  the  intermediation  of  the  anterior  spinal  commissure. 

Various*  differences  occur  in  the  relation  hHirecn  the  anterior  and  the 
lateral  pyramidal  tracts.  At  times  the  anterior  pyramidal  tract  is  wholly 
wanting,  or,  as  occurs  less  commonly,  it  prejKMiderates  over  the  lateral 
pyramidal  tract. 

The  lateral  cerebellar  tract  (Fi<r.  76,  3ksh)  is  situate<l  in  the 
lateral  columns  of  the  conl  close  to  the  peri])hery,  while  inter- 
nally it  adjoins  tiie  lateral  j)yranii<lal  tract.  As  has  been  men- 
tioned, its  fibers  originate  from  the  ganglion-cells  of  the  columns 
of  Clarke,  and  as  the  latter  are  present  only  in  the  dorsal  cord,  it 
will  be  understooil  that  the  lumbar  cord  contains  no  lateral  cere- 
bellar tract.  The  lat<'ral  <*erel)ellar  tract  can  be  followcnl  upward 
into  the  restiform  body  of  the  medulla  oblongata,  and  then<'e  into 
the  superior  vermiform  processor  the  cerebellnm.  (\M">rdinative 
functions  are  attril)ute<l  to  this  traitt,  idthough  this  is  based  uj>on 
conjecture  rather  than  n])on  fact. 

A  small  portion  of  the  white  snl)stanc(»  (A'  the  spinal  (•(►rd  sit- 
uated posteriorly  in  the  angle  between  the  lateral  cerebellar  and 
the  lateral  pyramidal  tract,  and  extending  forward  along  the 
periphery  of  tlie  cord  as  a  narrow  band  to  the  neighborhiKxl  of  the 
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anterior  longitudinal  fissure,  is  known  as  the  column  of  Gowers  or 
the  anterolaieral  ffiscicuhiH.  Gowers  believes  this  tract  to  conduct 
centripetally. 

The  columns  of  Burdach  and  of  Goll  in  the  posterior  columns 
of  the  spinal  cord  are  separated  with  particular  distinctness  in  the 
cervic4il  cord  by  a  depression  (posterior  intermediate  fissure).  The 
columns  of  Goll  contain  fibers  from  the  posterior  sjiinal  nerve- 
roots.  The  nerve-fibers  that  enter  at  the  lowermost  level  are  dis- 
placed progressively  further  forward  and  inward  by  those  that 
enter  at  higher  levels.  Above,  the  fibers  terminate  in  the  nucleus 
funiculi  gracilis,  and  they  pass  from  here  to  the  tegmentum,  the 
quadrigeminate  bodies,  and  the  optic  thalami.  The  nerve-fibers 
of  the  columns  of  Burduch  reach  the  nucleus  funicidi  cuneati  and 
the  olive  at  the  same  level  as  the  nucleus  funiculi  gracilis.  As  a 
unilateral  lesion  of  the  spinal  conl  gives  rise  to  anesthesia  upon 
the  opposite  side  of  the  body,  it  must  be  conclude<l  that  the  spinal 
sensory  paths  undergo  decussation  within  the  cord.  This  takes 
place  in  the  posterior  and  perhaps  also  in  the  anterior  spinal  com- 
missure. 

The  anterolateral  remnant  includes  those  nerve-fibers  that  are 
situated  in  the  anterior  and  lateral  columns  of  the  spinal  cord  and 
do  not  belong  to  the  pyramidal  tracts,  the  lateral  cerebellar  tracts, 
and  Gowers'  tract  (Fig.  76,  7rsr),  They  are  considered  to  be  short 
spinal  j)aths  whose  function  consists  in  connecting  the  ganglion- 
cells  in  the  gray  matter  of  the  spinal  cord  with  one  another. 

Discnise  of  the  spinal  cord  is  revealed  by  disturbances  in  the 
function  of  the  cord.  The  nature  of  these  disturbances  will  de- 
pend upon  the  seat  of  the  disease.  Motor,  sensory,  vasomotor, 
secretory,  trophic,  and  reflex  disturbances  may  be  present. 

Sj)in<d  parnli/ais  indicates  disease  either  of  the  large  ganglion- 
cells  in  the  anterior  horns  of  the  spinal  cord,  or  of  the  lateral 
pyramidal  tracts.  In  each  instance  the  character  of  the  paralysis 
is  different,  as  has  been  mentioned  on  pp.  642,  545. 

Senmrj/  dii<fiirhancei<  will  be  present  when  the  posterior  columns 
of  the  cord  or  the  posterior  horns  are  diseased.  It  is  believed 
that  the  fillers  for  painful  and  thermal  sensibility  pass  through  the 
horns,  while  the  fii)ers  for  tactile  sensibility  pass  through  the  pos- 
terior columns. 

Vasomotor  didurhanccH  are  not  uncommonly  associated  with 
disease  of  the  s]>inal  cord.  The  vasomotor  nerve-paths  are  be- 
lieved to  pass  from  the  brain  to  the  lateral  column  of  the  spinal 
cord,  then  to  enter  the  anterior  horn,  and  to  extend  from  this 
throutrh  the  anterior  nerve-roots  to  the  periphery  of  the  Ixxly. 
In  addition,  there  are  spinal  vasomotor  centers^  which  are  capable 
of  acting  in(lej)endently  of  the  brain,  but  nothing  definite  is  known 
w^ith  regard  to  their  situation. 

Trophic  disturbances  occur,  as  has  been  mentioned,  in  muscles^ 


ANEMIA   OF  THE  SPINAL  CORD  547 

fascia,  bones,  and  joints  in  connection  with  anterior  poliomyelitis. 
The  jwsterior  horns  of  the  spinal  cord  also  are  credited  with 
trophic  functions,  as  trophic,  that  is,  acute,  gangrene  of  the  skin, 
independent  of  pressure  and  infection,  has  been  observed  in  con- 
nection with  posterior  poliomyelitis. 

Alterations  in  the  reflexes  are  manifested  at  times  in  exaggera- 
tion, at  other  times  in  abolition  of  reflex  movement.  The  former 
occurs,  for  instance,  in  association  with  spastic  spinal  paralysis ; 
the  latter  in  association  with  tabes  dorsalis.  The  sj)inal  cord  is 
necessary  for  the  occurrence  of  the  reflexes,  because  the  transfer- 
ence of  reflex  irritation  fn^m  the  sensory  to  the  motor  paths  takes 
place  within  the  gray  matter  of  the  cord.  Every  interruption  of 
the  reflex  arc  will  be  attended  with  abolition  of  reflex  movement, 
and  this  mav  natural Iv  result  from  disease  of  the  sensorv  or  of 
the  motor  path  or  of  the  spinal  conl.  Kxajrgeration  of  reflex 
movement  is  often  attributed  to  the  withdrawal  of  the  inhibitory 
activity  of  nerve-fibers  entering  the  spinal  cord  from  the  brain. 

The  diseases  of  the  spinal  cord  may  be  divided  into  two  natural 
groups,  namely  :  the  distuHes  of  (he  sirudnre  of  (he  rord  and  (hose 
of  (he  spinal  menibranes.  The  diseases  of  the  spinal  cord  proper 
may  be  in  turn  irregular  in  distribution — ad/picdl  or  as)fs((7nn(ir 
diseases  of  the  spinal  cord  ;  or  they  may  remain  confined  to  definite 
systems — (ypical  or  sys(nn(dir  dixcasrs  of  (hr  spinal  cord.  In  the 
latter  event  a  single  system  or  several  systems  may  be  involved, 
and  a  distinction  is  aeeordingly  made  between  sinf//<-  and  comhincd 
sysiein-diseases  of  (lie  spin(d  cord,  J)iseases  of  the  sj)inal  cord  in 
which  it  has  not  yet  been  possible  tculiseover  anatomic  alterations 
are  designated /?//u*^/o//<//  diseases  of  (he  spinal  cord,  or  nenroses  of 
the  spinal  cord. 

DISEASES  OF   THE  SIGNAL   CORD. 

Atypical  or  Asystematic  Diseases  of  the  Spinal  Cord. 

ANEMIA  OF  THE  SPINAL  CORD. 

The  condition  of  anemia  of  the  sj>i!ial  cord  ir-  witlicMit  clinical 
significance.  Xatiirallv,  it  \vill  ji|>|M-,Mr  in  the  coiiix' of  r/oi^w// 
anemia,  fiuch  as  may  (wcur  in  con-erjiieM<M' (>f  excf-^-ive  hemorrliajre, 
in  association  with  certain  di-e;i-e-r»i' the  \)\<}fA  (diloro-i-,  leukemia, 
pseudoleukemia,  jwrnicion-  an<inia),  and  following'  debilitating 
diseases  (carcinoma,  jMilnionarv  tnbercnlosi-,  snppunition,  chronic 
diarrheal).  Such  patient-  not  nirelv  romplain  of  spinal  symptoms, 
such  as  paresthesia.  liy|M  n-tlie-in.  or  ane-tlie-ia,  tremor,  imdue 
readiness  of  fatiL'^uc.  and  the  like,  svniptoni-  that  have  Ix^en  at- 
trihutnl  to  anemia  of  tin-  -pinal  r<»rd!  Spinal  an^inia  <lue  tr»  more 
especially  local  cauM--  ha-  h«en  oh-erved  in  conn<'*tion  with  ^//to- 
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Wtiam  and  tlirombosia  of  the  abdominal  aorta.  Under  eufh  cirtiini- 
stances  there  develop,  in  consequence  of  anemia  of  the  lunitiar 
cord,  paraplegia  and  anesthesia  in  the  lower  extremities,  paralysis 
of  the  bladder  and  the  rectum,  and  abolition  of  reflex  movement 
and  electric  irritability.  Abseoce  of  pulsation  io  the  femoral 
artery  is  distinctive  of  this  condition.  In  consequence  of  an  in- 
adequate supply  of  blood  gangrene  of  the  lower  extremities  soon 
develops,  and  death  occurs  an  the  result  of  septicemia.  In  all 
cases  of  anemia  of  the  spinal  cord  the  treattnent  will  coni^isl 

>  principally  in  relief  of  the  primary  disorder. 

HYPEREMIA  OF  THE  SPINAL  CORD. 

Hyperemia  of  the  spinal  cord  may  re.sult  from  increased  arterial 

}  supply  or  obstructed  venous  exit,  and  a  distinction  is  aocordingl^ 

made  between  arterial  and  veiioas  hypenmia  of  tlie  spinal  cord. 

Little  of  a  definite  nature  is  known  concerning  lx>tb  conditions, 

and  they  are  therefore  as  yet  of  no  clinical  sif^ni ti ounce. 

A'rtaial  hyperemia  of  the  spinal  cord  may  dt'velop  as  a  result 
of  traumatism,  infectious  diseases,  sexual  excesses,  and  certain  in- 
toxications (alcohol,  amyl  nitrite);  while  venous  hyperemia  of  Uit 
spinal  cord  develops  in  conjunction  with  stasis  resulting  from 
cnronic  disease  of  the  heart,  Inngs,  or  liver,  and  convulsive  dis- 
orders (tetanus,  epilepsy,  uremia). 

Among  the  Symptoms  of  kypei-cmla  of  the  Kptnal  cord  a  st-nae 
of  traction  in  the  sacral  region,  rigidity  of  the  spinal  coUimn, 

flrdle-sense,  drawing  and  pain  in  the  lower  extremities,  paresthesia, 
yperesthesia,  and  anesthesia,  and  t\vit<!hing  and  paralysis  of  the 
muscles  have  >)een  mentioned.  No  characteristic  symptom  is 
known,  and  generally  the  diagnosis  is  made,  in  the  presence  of 
spinal  symptorus  in  association  with  demonstrable  causes  of 
hyperemia  of  the  spinal  cord,  by  attributing  the  former  lu  tba 
latter. 

The  treatment  should  be  directed  less  to  the  circulate 
tnrbauccs  in  the  spinal  cord  than  to  the  primarj*  disordei 


itod^H 
suddenly    ] 


HEMORRHAGE  INTO  THE  SPINAL  CORa 

Etiology. —  Hiniorrhiige  into  the  spinal  cord  or  hejiuitm^^^ 
includes  only  such  extravasations  of  blood  as  take  place  suddo^^ 
into  the  substance  of  a  healthy  spinal  ctinl.  Such  liemorrhage  is 
rare,  and  is  to  be  carefully  distinguished  from  the  more  common 
hemorrhi^  that  takes  place  int^  inflamed  and  softened  spinal 
tissue,  and  is  designated  hfrnatomydUix.  Hemorrhage  into  the 
M)inal  cord  may  result  from  injury — traumnfic  npitud  hemorr/iagf. 
The  causiitive  factors  include  not  only  concussion  and  injnryflf 
the  vertebral  column,  but   also  heavy  lifting,  strong  cxp] 
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efl'iirte,  and  tlie  likt\  ExpoBore  to  cold  is  likowise  not  without 
inHiience;  at  least,  a  jiationt  iiiuiur  nij-  care  was  seized  with 
hemorrhage  into  thti  spiiiul  coni  lit  a  liatluiig-re.=ort  as  a  eold 
douche  was  directed  agaiiiat  the  vertebral  eoliiniii.  Of  inii>ort- 
aiice  are  processes  in  the  sexual  sphere,  particiilnrly  venereal 
axcasBes  and  unenonliea.  Suppression  of  hemorrlioidal  bleeding 
also  has  heen  stated  to  provoke  a  tendency  to  spinal  hemorrhage. 
Excessive  indtdgence  in  alcohol  appears  to  l)e  not  without  influ- 
ence. Cases,  however,  occiir  also  in  which  no  exciting  cause  for 
the  spinal  hemorrhage  can  be  demonstrated.  The  disorder  develops 
most  coramonlv  in  men  between  the  twentieth  and  the  fortieth  year 

»/  lift- 

Anatomic  Alterations. — Hemorrhage  into  the  spinal  cord 
may  be  classified  according  to  the  external  appearance  into 
transverse,  longitudinal,  and  circumscribed.  In  cases  of  transverae 
hemonli&ge  into  the  spinal  cord  the  extravasation  involves  the 
entire  transverse  section  or  it  may  be  confined  accidentally  to 
one-half  of  the  cord — unilateral  hemorrhage.  After  incision  of 
the  tliira  the  extravasation  of  bIoo<l  can  frequently  be  distinguished 
beneath  the  pia  as  a  dark,  reddish-black  collretion,  which  at 
times  pushes  the  pia  outward  and  pntjects  above  the  level  of 
the  adjacent  healthy  spinal  tissue.  At  times  the  pia  and  even 
the  arachnoid  are  suffused  with  bJtxwl.  Blood  may  also  be  ad- 
mixed with  the  cerebrospinal  fluid,  ajid  impart  to  this  a  reddish, 
bloody  appearance.  On  section  through  the  hemorrhagic  focus 
the  appearances  vary  with  its  age.  In  recent  cases  it  consists  of 
a  soft  bloody  mass,  conBtitnt«d  of  red  l)lood-cor|>u8cle8  and  dis- 
integrated spinal  tissue.  The  older  the  lesion  the  more  con- 
spicuous on  microscopic  examination  are  fatty  degeneration  and 
disorganisation  of  the  injured  nerve-fibers.  There  are  present 
numerous  fatty  granule-cells,  which  are  nothing  more  than  emi- 
grated colorless  blood-corpuscies,  which  have  become  laden  with 
the  not  readily  absorbed  fat  for  the  purpose  of  hastening  ita 
absorption.  Older  homorrhagic  foci  are  appreciable  even  to  the 
unaided  eye  from  their  reddish-brown  appearance,  and  they  are 
likely  to  present  a  more  firm  consistence.  Microscopically,  in 
addition  to  fatty  granule-cells,  red  blood-corpuscles  are  found  in 
various  stages  of  disorganization.  Here  and  there  granules, 
needles,  and  plates  of  precipitated  heraatoidin  are  also  present. 

Gradually  a  hemorrhagic  extravasation  may  undei^o  complete 
absorjrtion,  and  there  will  remain  in  its  place  a  cavity  filled  with 
serous  fluid  whose  wall  is  constituted  by  proliferated  neuroglia — 
apoplectic  cyst.  In  addition,  secondary  degeneration  of  the  spinal 
cord  occurs  above  and  below  the  hemorrhagic  extravu.sation :  above, 
ascending  degeneration  of  the  columns  of  Goll,  the  lateral  cere- 
bellar tracts  and  Gowerw'  bundle;  below,  descending  degenera- 
tion of  the  lateral  and  anterior  pyramidal  tracts.   Only  rarely  will 
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it  be  possible  on  microscopic  examination  to  find  the  ruptured 
spinal  vessel  responsible  for  the  hemorrhage.  If  the  blood-vessels 
exhibit  any  change,  this  generally  consists  in  secondary  prolifera- 
tion of  nuclei  and  in  fatty  degeneration.  Miliary  aneurysms, 
which  are  as  a  rule  responsible  for  hemorrhage  into  the  brain, 
seldom  occur  in  the  spinal  cord. 

Tubular  hemorrhage  into  the  spinal  cord  extends  especially  in 
the  longitudinal  axis  of  the  cord,  and  at  times  attains  a  length  of 
several  centimeters.  Naturally,  the  white  matter  of  the  conl 
offers  considerably  more  resistance  to  the  extension  of  the  hemor- 
rhage than  the  gmy  matter.  Gircumscribed  hemorrhages  into  the 
cord  consist  of  small  extravasations  of  blood  that  involve  onlv 

» 

certain  small  portions  of  the  cord.  The  gray  matter  of  the  cord 
is  more  susceptible  to  all  varieties  of  hemorrhage  on  account  of  its 
greater  abundance  of  blood-vessels,  and  it  is,  therefore,  a  rela- 
tively common  seat  of  circumscribed  spinal  hemorrhage.  Small 
extravasations  of  blood  in  the  spinal  cord  may  disappear  and  leave 
only  a  brownish  or  yellowish  cicatrix  consisting  of  neuroglia — 
apoplectic  cicatrix. 

Symptoms  and  Diagnosis. — ^The  sudden  occuirence  of 
spinal  symptoms  is  distinctive  of  all  varieties  of  hemorrhage  into 
the  spinal  cord.  In  other  respects  the  symptoms  vary  in  accordance 
with  the  extent  and  the  situation  of  the  extravasation.  Transverse 
hemorrhage  in  the  lumbar  or  dorsal  cord  is  attended  with  suddenly 
developed  paraplegia  in  the  lower  extremities.  At  the  same  time 
there  is  anesthesia.  The  tendon-reflexes,  particularly  the  knee-jerks, 
are  generally  enfeebled  for  the  first  few  days,  and  this  is  thought 
to  be  due  to  the  general  concussion  of  the  spinal  cord  induced  by 
the  hemorrhage ;  subsequently  the  tendon-reflexes  become  exag- 
gerated. The  tendon-reflexes  remain  permanently  abolished  only 
when  the  hemorrhage  destroys  the  lumbar  cord  and  thereby  inter- 
rupts the  spinal  reflex  arc.  In  the  latter  event  paralysis  of  the 
bladder  and  of  the  rectum  is  present  from  the  outset,  as  the  spinal 
centers  for  the  bladder  and  the  rectum  in  the  lowermost  jwrtion 
of  the  lumbar  cord  are  destroved  ;  also  in  cases  of  transverse 
hemorrhage  into  the  dorsal  cord  paralysis  of  the  bladder  and  the 
rectum  appears  aft<'r  the  lapse  of  some  time.  The  detrusor  of  the 
bladder  suffers  first,  and  the  patients  are  capable  of  emptying  the 
viseus  only  incompletely  and  with  difficulty.  Subsequently  paral- 
ysis of  the  sphincter  of  the  bladder  is  superadded,  and  the  reten- 
tion of  urine  at  first  present  is  succeeded  by  incontinence.  Bacteria 
from  the  air  and  the  urethra  readily  gain  entrance  into  the  bladder, 
and  cause  fermentation  of  the  urine  and  readily  excite  cystitis, 
pyelonephritis,  and  uritKir}/  sepficeinia.  Incontinence  of  urine  also 
is  attended  with  the  danger  of  cutaneous  irritation,  of  bed-sores, 
and  of  septicemia.  In  oases  of  transverse  hemorrhage  in  the  upper 
portion  of  the  spinal  cord  symptoms  of  paraplegia  of  the  arras 
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occur  in  addition  to  the  symptoms  described.  Hemorrhage  high 
up  may  even  give  rise  to  bulbar  symptoms  if  the  nuclei  of  the 
cerebral  nerves  on  the  floor  of  the  fourth  ventricle  or  the  intra- 
medullary nerve-roots  of  individual  cerebral  nerves  are  involved 
in  the  morbid  process. 

With  the  occurrence  of  hemorrhage  into  the  spinal  conl  the 
patients  frequently  cx)mplain  of  severe  pain  in  the  spinal  column, 
which  is  probably  dependent  upon  sudden  distention  of  the  pia 
mater  by  the  extravasated  blood.  The  bodily  temperature  remains 
unchanged,  although  at  times  slight  elevation  of  temperature  takes 
place  in  from  three  to  five  days,  and  this  has  been  designated  reac- 
tionary fever  y  and  lias  been  considered  the  sequel  of  an  inflammatory 
reaction  on  the  part  of  the  spinal  tissues  surrounding  the  extrava- 
sation. If  the  transverse  section  of  the  spinal  cord  is  wholly 
destroyed  by  the  hemorrhage,  recovery  or  even  improvement 
cannot  be  anticipated,  as  regeneration  of  spinal  tissue  does  not 
take  place.  Improvement  can  be  hoped  for  only  when  part  of  the 
symptoms  result  from  pressure  exerted  by  the  extravasated  blood, 
and  this  pressure  ceases  after  absorption  of  the  blood  has  taken 
place. 

After  transverse  hemorrhage  into  the  spinal  cord  has  existed  for 
some  time  mxisculur  coiitractures  and  exaz/f/e ration  of  the  tendon- 
reflexes  gradually  develop  in  the  pardlyze(I  extremities,  conditions 
that  are  commonly  attributed  to  secondary  degeneration  of  the 
lateral  pyramidal  tracts,  although  this  has  scarcely  been  demon- 
strated with  any  degree  of  certainty.  The  principal  dangers  from 
the  disorder  are  bed-sores  and  septicemia  and  urinary  decomposi- 
tion, cystitis,  pyelonephritis,  and  urinary  septicemia. 

Unilateral  heniorr/iaf/e  info  flte  .spina/  cord  sets  in  suddenlv  with 
the  symptoms  of  a  undatrrfd  /csion  of  (he  spi)tai  cord.  Accordingly, 
paralysis  is  found  upon  the  side  of  the  hemorrhage  and  anesthesia 
upon  the  opposite  side. 

Circumscrihed  hemorrhaf/c  info  the  antcnor  horn.9  of  the  spinal 
cord  is  attended  with  symptoms  of  anterior  poliomyelitis  (flaccid 
paralysis,  degenerative  muscular  atrophy,  degenerative  electric 
reaction,  abolition  of  the  reflexes) ;  and  into  the  posterior  horns, 
with  partial  anesthesia,  [>articuhirly  with  h>ss  of  painful  and  of 
thermal  sense. 

Prognosis. — The  proirnosis  of  hemorrhage  into  the  spinal 
cord  is  unfavonihle,  because  such  destruction  of  the  cord  as  is 
effected  is  permanent.  At  times  r///o.v/.y  is  said  to  have  devel- 
oper! in  the  sequence  of  spinal   hemorrhage. 

Treatment. — For  the  control  of  hemorrhage  into  the  spinal 
cord  and  to  avert  rea(;tionarv  inflammation  in  the  spinal  tissue  an 
ice-bag  should  be  aj)plie<l  to  the  vertebral  column  at  the  site 
of  hemorrhage.  Success  can  scarcely  be  expected  from  the  inter- 
nal administration  of  hemostatics.     To  hasten  absorption  of  the 
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blood,  sorbefacient^,  particularly  potassium  iodid  (5.0  :  200 — 75 
grains  :  6^  fluidounces;  15  c.c. — 1  tablespoonful — thrice  daily), 
are  often  prescribed,  but  it  is  at  least  doubtful  whether  they 
have  any  effect.  If  symptoms  of  paralysis  of  the  bladder 
and  the  rectum  api>ear,  attempts  should  be  made  in  the  pres- 
ence of  retention  of  urine  to  secure  evacuation  of  the  bladder 
thrice  daily  by  means  of  compression  of  the  bladder  through  the 
abdominal  wall.  The  catheter  should  be  resorted  to  only  when 
the  procedure  mentioned  proves  unsuccessful,  and  in  that  event 
most  rigid  disinfection  of  the  catheter  must  be  secured.  If  incon- 
tinence of  urine  has  developed,  the  urine  should  be  collected  in 
a  suitable  receptacle.  The  skin  of  the  buttocks  and  the  vicinity 
should  be  thoroughly  cleansed  morning  and  evening  of  all  con- 
tamination, and  washe<l  with  alcohol  in  order  to  avert  bed-sores. 
It  is,  further,  im[>ortiint  to  change  the  posture  of  the  body  several 
times  during  the  day.  If,  in  spite  of  these  precautions,  redness 
and  discoloration  of  the  skin  appear,  the  surface  should  be  covered 
with  smoothly  ap])lied  adhesive  plaster,  and  the  patient  should  be 

|>laced  ujK>n  a  hair  mattress  or  a  water-bed.  If  a  bed-sore 
)e  present  when  the  patient  comes  under  observation,  it  should 
be  covered  with  cotton. that  has  been  immersed  in  camphorated 
wine,  or  tlie  patient  should  be  placecl  permanently  in  a  warm  bath 
at  a  temperature  of  28°  R.  (35°  C— 95°  F.).  Not  much  will  be 
accomplistied  with  electric  treatment  of  the  spinal  lesion  and  the 
])amlyzed  muselof.  Massage  of  the  paralyzed  muscles  should 
l^referablv  be  n^commended  in  order  to  maintain  the  nutrition  of 
the  muscles  and  to  avert  the  development  of  contractures. 
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(ACUTE  MYELITIS)- 

Etiology. — Acute  inflammation  of  the  spinal  cord  probably 
develops  generally  as  a  result  of  the  activity  of  bact^ia,  and 
those  influences  that  have  hitherto  l>een  considered  as  the  causes 
of  the  disease  are  probably  without  other  significance  than  that  of 
contributory  agencies  for  the  infection.  Among  these  belong  par- 
tii'ularly  crposure  to  roW,  fraumatiifmy  and  preceding  infecUoii^  c/i>- 
<(^^v.  Also,  states  of  hyperemia  of  the  spinal  cord  appear  to  favor 
iiitinniDU  of  the  eonl.  In  women  symptoms  of  spinal  inflamma- 
tion appear  at  times  at  the  menstrual  period,  particularly  if  men- 
struation bo  al>s<Mit  or  delaye<l.  Myelitis  is  even  reported  to  have 
Kill  ol>servtMl  attor  pnifoun<l  emotional  disturbance ;  for  instance, 
after  severe  friirht. 

Iiitlannnation  of  the  spinal  cord  may  arise  by  exiendon  finom 
di-oaso  of  the  vertel>ral  eohmm  (carcinoma^  tuberculosis).  Acute 
Hf  nrifi.<  also  extends  at  times  to  the  spinal  cord.     Acnte  myelitis 
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of  the  cord,  perliaps  because  the  large  Dumber  of  blood-vessels  is  J 
tliia  situution  readily  permits  the  entrance  of  nunierouti  bacteria.  I 
Should  the  intiammation  be  contined  to  the  gray  matter  of  the  1 
spinal  cord,  the  conditiou  is  spoken  of  a^  central  myrlilU  or  jutlio- 1 
vii/etUis.  It  ie  naturally  tlie  rule  for  the  inflamniatory  process  to  | 
extend  from  the  gray  to  the  white  matter  of  the  cflfd.  Observa-  4 
tions  of  inflammation  of  the  white  substance  of  the  (wrd  exclu-  I 
lively  are  rare,  and  are  known  its  leukomyetit'ta.  Should  the  in-  I 
flammatory  process  involve  especially  the  peripheral  layers,  the  I 
disease  is  desi^ated  penmyelUin,  With  this  coudition  intlanima-  ( 
tion  of  the  spinal  meninges  is  fre<[uently  assoeiateil — nnite  myela- 
weningitia.  The  tUdribiition  of  aiyiife  mydiii»  is  extremely  variable. 
At  times  it  takes  place  princi|ially  throughout  a  traui^verse  extent,  I 
HO  that  the  entire  transverse  section  of  the  cord  is  involved  iu  the  J 
inflammatory  focus — transverse  mt/elUU.  An  esi>eeial  form  of  J 
transverse  myelitis  consists  in  involvement  of  one-half  of  the  1 
spinal  cord  only.  In  some  instances  the  inflammatory  procesB  j 
exhibits  a  tendency  rather  to  extend  longitudinally,  and  at  timea  I 
it  involves  the  entire  lengcli  of  the  spinal  cord — diffune  myditu,  I 
Small  myelitic  areas,  which  are  oflen  recognized  only  on  micro-  I 
scopic  examination  of  the  hanlened  spinal  cord,  are  known  as  I 
circumxcribfii  myelitk,  and  if  a  number  of  such  areas  are  present  ] 
in  the  spinal  cord  separated  from  one  another  tlie  condition  is  I 
designated  dis/ieminatftl  or  insular  or  muitiple  mydilia,  Experi-  i 
enee  has  shown  tiiat  the  birnbar  and  dorsal  portions  of  the  cord  \ 
are  the  most  common  seats  of  inflammation. 

Symptoms  and  Diagnosis. — Acute  myelitis  not  rarely  I 
begins,  like  an  acute  infections  disease,  with  a  chill,  followed  by  I 
I  fever,  with  elevation  of  teni|K>rature  to  39°  or  40°  C.  ("102.2°  or  I 
\  104°  F.)  and  above.  In  some  eases  a  sense  of  drawing  in  the  back,  J 
I  a  feeling  of  stiffness  in  the  vcrteliral  column,  and  (taresthesii 
Lthe  extremities  appear  as  prodromes. 

Symptoms  of  spinal  paralysis  soon  appear,  and  these  correspond  I 

lost  frequently  with  the  clinical  picture  of  transverse  myelitis  in  ] 

[  the  lumbar  or  dorsal  cord.     The  patients  complain  nf  a  sense  of  I 

'  weakness  in  the  lower  extremities  and  are  compelled  to  go  to  bed,  I 

_  and  even  within  a  short  time  flaccid  paralysis  of  the  extremitiea  1 

I  developed.      Painful   jerking  or  muscular  contractionn  also  I 

Uir  from  time  to  time  in  the  paraly?^   parts.     Oimplaiut  i: 

mcntly  made   of  pareBthesls  m  the   paralyzed  muscles,  por-  I 

nularly  the   erawliug  of  ants  (formication),  sticking,  prickling,  r 

•tirning,  and  also  sensations  of  cold. 

"le  anesthesia  is  always  more  marked  in  the  lower  extrenii-  I 
The  I'tiilinoiis  and  cutAneous  reflexes  are  wanting  when  the  J 
iKirtiou  of  tbo  lumbar  cord  is  involved  in  the  inflnmmatorf  I 
I,  :ni'l  Its  funetKina\  activity  is  suppressed,  Wbcu  the  ift-l 
tory  fcK'i  are  situal»l  at  a  higher  level  the  reflexes  remain  J 
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nnchanfi^  or  are  even  unduly  increased.  Disease  in  the  lower 
portion  uf  the  lumbar  cord  is  from  the  first  attt'nded  witJi  jmriil- 
yitia  of  the  bladder  and  (he  reetuvi.  Of  the  miiscU'H  of  tlie  blailtier, 
the  detrusor  is  [laralyzed  first,  and  the  patients  are  therefore  unable 
to  evacuate  the  urine,  so  that  this  Huid  accumulates  in  the  blad<ler, 
and  may  distend  the  latter  tu  the  k-vel  of  the  umbilicus,  and  even 
beyond  that.  Subitequently  paralysits  of  the  sphincter  of  the  blad- 
der is  superadded,  and  the  previous  retention  of  urine  is  suM^eeded 
by  tncontinenee  with  dribbling.  Under  such  circumstances  bac- 
teria readily  gain  entrance  from  tlie  air  throngh  the  urethra  into 
the  bladder,  where  they  cause  alkaline  decori])")sition  of  the  urine, 
which  becomes  evident  to  the  sense  of  smell  us  a  disagreeably 
pungent   urinous   odor.     Decomposed   alkaline    urine   frequently 

a'vea  rise  to  cystitis,  pyeionephriti»,  and  urinary  septicemia,  and 
e  last  is  often  a  cause  of  dcani.  Id  addition,  it  is  scarcely  possi- 
ble to  avoid  wetting  and  irritation  of  the  skin  over  the  sacrum 
and  the  buttocks  with  dt-'comjiosed  urine,  so  that  the  development 
of  gaograna  of  the  skin  or  of  a  bed-sore  is  favored.  This  danger 
is  further  increased  by  the  fact  that  in  the  presence  of  paralysis 
of  the  sphincter  of  the  anus  fecal  matter  also  is  voided  involun- 
tarily, and  likewise  causes  irritation  of  the  skin,  and  by  the  fact 
that  if  tlie  patient  lies  constantly  ujwn  his  hack  the  weight  of  his 
I>ody  causes  pressure  upon  the  skin  in  the  fucral  region,  with 
ischemia  and  a  marked  tendency  to  the  development  of  gangrene 
and  inflammatory-  alterations  in  marked  degree.  Some  patients 
complain  of  a  constricting  or  even  a  painful  glrdle-unse  about  the 
tnmK,  which  is  generally  attriliiitcfl  to  irritation  of  the  po.=terinr 
spinal  ners'c-rootii.  Pressure  ufxni  and  pereussionof  the  vertebral 
column  at  times  indnie  pain. 

Occasionally  TMomotor,  secretory,  anti  trophic  dlstnrbanceB  are 
observed.  The  paralyzed  members  appear  unusually  jwie  or 
strikingly  red,  and  acconlingly  feel  cool  or  warm.  Not  rarely 
excessive  secretion  of  sweat  takes  place  in  the  lower  extremities 
or  the  paralyzed  members  remain  dry  in  the  presence  of  genund- 
ieed  sweating.  Eiiewa  also  develops,  and  is  generally  attributable 
to  stagnation  in  the  lymphatic  cireulatiitn  in  consequence  of  defi- 
cient activity.  Among  the  trophic  distnrbanccB  some  forms  of  bfd- 
nore  have  been  included,  whichdevelop  with  unusual  rapidity  in  sitnn- 
tioDB  that  are  exposal  neither  to  pressure  nor  to  want  of  cU-anliness. 

Acute  myelitis  may  exhibit  a  liaitonary  or  a  programve  ehar- 
aeUr,  In  the  former  event  the  symptoms  are  not  prt^ressive, 
while  in  the  latter  they  exhibit  an  unmistakable  tendency  to  extend 
mure  and  more.  Under  these  circumstances  the  condition  is 
usually  attended  with  the  alterations  of  antte  aHCending  mpellfU. 
The  paralysis  begins  In  the  lower  extremities,  extends  then  to  the 
abdominal  and  subsequently  fit  the  thoracic  muscles,  in  the  I'oiirae 
of  a  few  days  to  the  arms,  and  finally  also  to  the  cerebral  nerves. 
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There  occur  respiratory  disturbances,  difficultj  in  swallowing, 
acceleration  and  frequently  also  irregularity  in  the  action  of  the 
heart,  and  finally  death  from  suflTocation  or  paralysis  of  the  heart 
Paralysis  of  the  phrenic  nerve  and  the  diaphragm  also  readily 
causes  death  by  suffocation.  If  pains  be  taken  to  determine  daily 
the  upper  limit  of  cutaneous  anesthesia,  it  will  be  easily  possible 
to  follow  accurately  the  extension  of  the  inflammatory  process  in 
the  spinal  cord. 

Among  the  complications  of  acute  myelitis,  cystitis  and  urinary 
septicemiay  and  bed-sores  and  general  septicemia,  are  by  far  the  most 
common  and  the  most  serious.  Bed-sores  form  with  especial  fre- 
quency over  the  sacrum,  next  in  frequency  over  the  trochanters, 
the  malleoli,  and  the  heels.  They  often  extend  in  a  frightful 
manner  in  extent  and  depth,  and  the  sacrum  may  as  a  result  l>e 
destroyed  and  the  vertebral  column  opened.  Acute  myelitis  may 
terminate  fatally  within  a  few  days,  particularly  if  it  assume  a 
rapidly  ascending  character;  or  the  initial  fever  gradually  sub- 
sides, but  after  the  lapse  of  several  weeks  death  occurs  as  a  result 
of  sej)ticemia  or  of  urinary  infection ;  or  the  disease  assumes  a 
chronic  course  and  persists  for  months  or  years.  Under  the  con- 
ditions last  named  a  portion  of  the  paralytic  phenomena  may  dis- 
appear in  so  far  as  these  are  dependent  rather  upon  compression 
than  uj>on  actual  destruction  of  nervous  elements.  Complete 
recovery  is  scarcely  to  be  expected.  Further,  the  disease  exhibits 
a  great  tendency  to  relapse,  in  consequence  of  insignificant  inju- 
rious influences. 

The  diagfnosis  of  acute  transverse  and  of  progressive  myelitis 
is  not  diflicult.  In  contradistinction  from  hemorrhage  into  the 
spinal  cord,  importance  should  be  attached  to  the  fact  that  the 
symptoms  do  not  set  in  suddenly,  but  successively.  In  the  pres- 
ence of  acute  spinal  meningitis  irritative  symptoms  predominate, 
particularly  pain.  The  presence  of  rigidity  of  the  neck  also  is  of 
ini]H)rtance.  Spinal  ascending  (Landxy's)  paralysis  is  unattended 
with  sensory  disturbances,  as  well  as  paralysis  of  the  bladder  and 
the  rectum.  Multiple  neuritis  is  attended  with  degenerative  mus- 
cular atrophy  and  degc^iorative  electric  reaction  in  the  paralyzed 
nerves  and  ninsclos,  while  the  bladder  and  the  rectum  usually 
remain  unaflectcHl.  From  the  clinical  course  described  such  cases 
of  aente  myelitis  will  naturally  deviate  in  which  the  inflammatory 
process  is  eontineil  to  one-half  of  the  spinal  cord  or  to  small  cir- 
euinseribed  areas.  In  the  first  event,  the  symptoms  of  a  unilateral 
lesion  of  the  spinal  eord  appear  acutely  (paralysis  and  hyjxjres- 
thesia  upon  the  sideof  tiie  lesion,  and  anesthesia  upon  the  opposite 
side),  while  in  the  latter  they  depend  upon  the  varying  seat  of  the 
inflanunatorv  foens. 

Prognosis. — The  prognosis  of  acute  myelitis  is  grave,  as  there 
i>  always  inunediatc  danger  (urinary  infection,  septicemia,  paral- 
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ysis  of  cerebral  nerves),  or  tlie  disease  pursues  a  chronic  course ; 
eonaplete  recovery  can  scarcely  be  expected. 

Treatmetlt. — In  the  presence  of  acute  myelitis  an  ice-bag,  or, 
still  better,  the  ice-sac  of  Ghapman,  should  be  applied  to  the  verte- 
bral column.  For  the  control  of  the  fever,  and  thereby  to  diminish 
the  flow  of  blood  to  the  spinal  cord,  sodium  salicylate  or  phenacetin 
should  be  prescribed : 

H  Sodium  salicylate,  1.0  (15  grains). 

Make  10  such  starch-capsules. 
Dose :  1  powder  every  two  hours. 

B  Phenacetin^  1.0  (15    grains); 

Sugar,  0.5  (7i      "     ).— M. 

Make  10  such  powders. 
Dose:  1  powder  thrice  daily. 

The  diet  should  be  exclusively  liquid,  and  a  milk-diet  is  the 
best.  Strong  coflTee  or  tea  and  wine  and  alcoholics  should  be  for- 
bidden. Daily  evacuation  of  the  bowels  should  be  secured,  and  to 
this  end  some  stewed  fruit  (apple-sauce,  prunes)  should  be  given 
at  the  midday  meal.  If  necessary,  laxatives  should  be  prescribed, 
and  glycerin-enemata  are  particularly  to  be  recommended.  It  is 
important  for  the  position  of  the  patient  to  be  changed  every  two 
hours,  in  order  to  avoid  persistent  pressure  upon  the  same  part  of 
the  skin.  Care  should  also  be  taken  to  have  the  sheet  alwavs  free 
from  creases  and  that  it  does  not  contain  dry  bed-crumbs.  The 
entire  body  should  be  cleansed  with  tepid  water  at  least  once  daily, 
and  the  back  and  the  sacral  region  should  he  rubbed  with  some 
form  of  spirit,  cologne- water,  or  lemon-juice,  in  order  to  increase 
the  resistance  of  the  skin.  If  inflammation  of  the  skin  and 
bed-sores  threaten  in  spite  of  these  measures,  the  skin  should  be 
covered  with  smoothly  applied  adhesive  plaster,  and  the  patient 
should  be  placed  upon  an  air-mattress  or  a  water-bed.  The  great- 
est consideration  should  be  given  to  such  paralysis  of  the  bladder 
and  the  rectum  as  may  be  present.  If  retention  of  urine  occur, 
an  effort  should  first  be  made  to  evacuate  the  bladder  by  pressure 
through  the  abdominal  walls,  and  only  if  this  fails  should  resort 
be  had  to  the  use  of  the  catheter,  which  must  be  most  scrupu- 
lously disinfected.  If  dribbling  of  urine  be  present,  a  proper 
receptacle  should  be  provided.  If  the  skin  i.^  soiled  by  urine  or 
feces,  it  should  at  once  be  cleansed  and  washed  with  a  solution  of 
mercuric  chlorid  (1.0  :  1000).  If  a  bed-sore  be  present  when  the 
patient  comes  under  observation,  it  should  be  dressed  with  cotton 
that  has  been  immersed  in  spirit  of  camphor  or  the  patient  should 
be  placed  in  a  i>ermanent  tepid  bath  (30°  C— 24°  R.— 8G°  F.). 

The  foregoing  directions  for  the  care  of  the  patient  are  of  far 
greater  importance  than  any  medicament.  It  is  at  least  question- 
able whether  antiphlogistics  (mercurials,  leeches,  cnj)s),  sorbefacients 
(potassium  iodid),  or  nervines  (bromids,  belladonna,  ergot,  arsenic, 
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preparations  of  gold  or  silver,  strychnin,  etc.)  are  capable  of  ex- 
erting any  effect.  Also  the  utility  of  electric  treatment  of  the 
spinal  cord  and  the  paralyzed  muscles  is  doubtful.  On  the  other 
hand,  resort  is  generally  had  to  massage  of  the  paralyzed  muscles, 
in  order  to  maintain  their  nutrition  and  avert  the  development  of 
contractures. 

CHRONIC  INFLAMMATION  OF  THE  SPINAL  CORD 

(CHRONIC  MYELITIS)* 

Htiology. — Chronic  myelitis  is  dependent  upon  the  same 
causes  as  acuU}  myelitis,  and  accordingly  a  distinction  has  been 
made  principally  between  refrigeratory,  traumatie,  and  infections 
^chronic  myeUtis.  Among  the  infectious  varieties  syphilitic  mye- 
litis should  be  particularly  mentioned.  Without  doubt,  alcoholism 
also  plays  an  etiologic  role,  and  under  such  circumstances  the 
myelitis  would  be  considered  toxic. 

Anatomic  Alterations. — Spinal  tissue  in  a  state  of  chronic 
inflammation  is  characterized  generally  by  increased  hardness  or 
sclerosis.  Not  alone  do  the  diseased  areas  feel  unusually  hard, 
but  tliey  also  appear  gray,  translucent,  and  shrunken.  It  is  note- 
worthy that  the  spinal  cord  may  appear  unaltered  in  the  fresh 
state,  although  after  hardening  in  prej)arations  of  chromic  acid,  as, 
for  instance,  Miillor's  fluid,  the  inflammatory  areas  can  be  recog- 
nized readily  from  their  liii^ht-vellow  color. 

On  mirro8copic  examination  hyperplasia  of  the  neuroglia  and  destraction 
of  nerve-fibera  and  ganglion-cells  will  be  found  in  the  inflamed  areas.  Of 
the  nerve-fibers,  the  medullary  sheaths  first  undergo  granular  disintegration 
and  fatty  degeneration.  The  disappearance  of  the  axis-cylinders  is  often 
preceded  by  marked  swelling.  The  ganglion-cells  undergo  contraction  to 
round  and  often  greatly  pigmented  structures,  without  processes.  The 
blood-vessels  appear  dilated  in  places,  are  distended  with  blood,  exhibit 
striated  and  thicicened  walls  with  many  nuclei,  and  are  surrounded  on  their 
outer  surface  by  collections  of  round  cells.  The  adventitial  lymph-spaces 
also  not  rarely  contain  round  cells.  Fatty  granules  are  encountered  only  in 
small  number,  in  contradistinction  from  acute  myelitis,  while  amyloid  bodies 
are  present  in  considerably  greater  number. 

Chronic  myelitis  exhibits  the  siime  distribution  as  acut«  mye- 
litis. Disease  of  the  gray  matter  is  known  as  chronic  central  mye- 
litis or  chronic  poliomyelitis,  while  disease  of  the  white  matter  is 
designated  leukomyeUtls.  Should  the  chronic  inflammatory  process 
remain  confined  to  the  peripheral  layers  of  the  white  matter  of 
the  spinal  cord,  the  condition  is  designated  also  oAronicpmmye/i^. 
Under  the  conditions  last  named  the  spinal  membranes  are  fre- 
quently involved  in  tlie  inflammatory  process,  and  particularly  the 
pia  mater  and  the  arachnoid  undergo  thickening  and  adhesion — 
ch  ran  ie  myehmen  in(/itis.  For  tlie  sfime  reasons  that  are  applicable  to 
acute  myelitis  a  distinction  can  be  made  between  chronic  (rangverte 
myelitis^  unilateral  myelitis^  ci7\nimscribedydifffweyRudchroniomydiii$B 

Symptoms,  Diagnosis,  and  Prognosis. — ^Wben  obnoio 
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myelitis  occurs  as  an  independent  disorder  it  generally  develops 
gradually.  Pains  in  the  course  of  the  vertebral  column,  a  sense 
of  constriction,  shooting  pains  in  the  arms  and  the  legs,  pares- 
thesiae  in  the  lower  extremities,  and  at  times  also  vesical  disturb- 
ances are  often  complained  of  as  prodromes.  Most  commonly 
chronic  myelitis  is  situated  in  the  lumbar  or  dorsal  cord,  and  in 
conformity  with  this  fact  the  more  serious  disturbances  generally 
appear  first  in  the  lower  extremities.  The  legs  become  readily 
fatigued  in  walking,  the  knees  often  give  way,  and  the  patient 
stumbles  over  slight  irregularities  or  elevations  upon  the  floor. 
Fatigue  and  weakness  in  the  lower  extremities  progress  gradually 
in  such  a  way  that  the  patient  shortly  resorts  to  the  use  of  crutches 
for  support.  Eventually  complete  paralysis  ensues,  and  the  patient 
is  kept  permanently  in  bed  or  in  a  chair.  To  the  motor  paralysis 
sensory  disturbances  are  generally  superadded,  most  commonly 
more  or  less  marked  and  complete  anesthesia.  Vasomotor  and 
trophic  alterations  may  also  be  present.  The  tendinous  and  cutane- 
ous reflexes  are  abolished  when  the  inflammation  has  interrupted 
the  functional  activity  of  the  lumbar  cord.  Exaggeration  of  the 
reflexes  occurs  in  connection  with  transverse  myelitis  of  the  dorsal 
cord  when  secondary  degeneration  of  the  lateral  pyramidal  tracts 
takes  place  below  the  inflammatory  focus.  Then  muscular  con- 
tractures generally  develop,  most  commonly  in  the  flexors  of  the 
thigh  and  the  leg.  The  bladder  and  the  rectum  frequently  exhibit 
disturbances.  At  times  retention  and  incontinence  of  urine  alter- 
nate. Some  patients  complain  of  priapism  or  of  impotence.  Chronic 
myelitis  is  generally  unattended  with  fever.  At  times  transitory 
febrile  movement  occurs,  during  which  the  inflammatory  process 
advances.  At  times  it  exteiuls  from  below  upward — chronic 
ascending  myelitis.  To  the  paralysis  of  the  lower  extremities 
there  is  then  superadded  paralysis  of  the  arms,  and  should  the 
process  extend  to  the  medulla  oblongjita  and  the  pons  Varolii 
there  will  develop  paralysis  of  various  cerebral  nerves  (hypo- 
glossal, vago-accessory),  which  may  lead  to  a  fatal  termination  in 
consequence  of  paralysis  of  deglutition  or  of  the  heart. 

The  duration  of  the  disease  may  extend  over  nianv  years.  Re- 
covery  is  possible  in  cases  that  are  not  too  far  advanced.  Gen- 
erally, however,  it  is  not  complete.  The  principal  dangers  are 
cystitis  and  urinary  infection  or  bed-sores  and  septicemia. 

Treatment. — The  treatment  of  chronic  myelitis  is  the  same 
as  that  of  acute  myelitis.  The  well-to-do  may,  in  addition,  under- 
take courses  of  treatment  at  the  baths  during  the  summer.  There 
may  be  mentioned  indifferent  baths  (Gastein,  PfiiffcTs,  Ragatz, 
Wildbad),  saline  baths  (Nauheini,  Rehme,  Kissingon,  Reichen- 
hall,  Rheinfelden,  Bejp),  sulphur-baths  (Aachen,  Baden  in  Aargau, 
Baden  near  Vienna,  Schinzaeh,  8tachell)erir,  Leuk,  Lenk,  Senieus), 
and  peat-baths  (Marienbad,  Franzensl)a(l,  Elster,  Cudowa,  Steben), 
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MULTIPLE  CEREBROSPINAL 

l^ology* — Little  of  a  reliable  nature  is  known  with  regard 
the  causes  of  multiple  cerebrospinal  sclerosis.  Exposure  to 
i,  traumatism,  antecedent  infections  disease,  and  intoxications 

(alcohol,  lead,  phosphorus,  carbon  monoxid) 

y(M^^  are  considered  causes  of  the  disorder.     At 

^     ^^^H^  times  the  disease  has  occurred  as  a  sequel 

of  the  puerperium.     In  some  cases  heredity 

Mlft^s  h^  been  observed ;  in  others,  several  mem- 

^     ^^^m/  bers  of  a    family  have  been    attacked — 

familial  form.  The  disorder  generally  de- 
velops between  the  fifteenth  and  the  thirty- 
fifth  year  of  life.  It  occurs  but  rarely  in 
childhood,  although  isolated  cases  of  con- 
genital  multiple.  «cfero^  have  l)een  reporte<l. 
Anatomic  Alterations. — Multiple 
2      4H|b  cerebrospiual  sclerosis  is  characterized  by 

^^^  the  formation  of  foci  of  neuroglia,  which 

g^^^  are  distributed  throughout  the  entire  central 

/       C^^  nervous  system  in  varying  size,  number, 

and  arrangement.  The  white  nervous 
matter  everywhere  appears  particularly 
favored  by  the  foci  (Fig.  77).  The  indi- 
vidual foci  can  be  readily  recognized,  for 
when  of  sufficient  size  they  are  sharply 
diftbrentiated  from  the  surrounding  healthy 
structure  by  their  reddish-gray  or  grayi:?h 
color.  Generally  they  feel  indurateil, 
whence  the  term  sclerosis.  Often  they 
can  be  detected  through  the  pia  mater,  so 
^^^  that  the  brain  and  the  spinal  cord  present 

I       fl^M  ^  gi*^yish,  mottled  appearance.     On  trans- 

verse section  of  the  spinal  cord  they  fre- 
quently become  dej)re8sed.     The  size  of  the 
m        SBKf  ^^^^  ^^y^  attain  several  centimeters ;  but« 

^^w  on  the  other  hand,  it  may  be  so  inconsider- 

^^-^  able  that  the  smallest  foci  can  be  recop- 

^  GB  nized  only  with  the  aid  of  a  microscope. 

[(J.  77.-Trau8verse  sec-  Often  they  are  present  side  by  side  in  larpe 
ir«o^?f  muurn\rce^re^^^  number  and  above  one  another,  while  in 
lui  sclerosis,  in  a  man  :i-)     othor   instances   tlicv  occuriu    hut  small 

rs  old :  a-(/,  cervical  por-  ,  ^r<i     •  ^•   a    *t      .»  i»  ii 

1.  f-k,  dorsal  portion:  nunibor.  J  licir  uistrioution  loilows  no 
l"Cn[e\KMi'in*M\iliL'r-i  rule,  and  no  cjise  resembles  another.  In 
ith^iuiir)!'  '''*^''''''''^'''"'     the    medulla   oblongata  sclerotic  ai^as  are 

not    rarely  found   in   the  nnclei    of  iwli- 
lual  cerebral  nerves.     Similar  changes  have  been  observed  also 

i1  A 1-  P  1 1        ..^.« 


^^ 


<{•    .■'. 
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Mieroiecpic  examination  discloses  proliferation  of  the  neuroglia  and  destruc- 
tion of  tiie  nerve-fibers  in  the  ftclerotic  areas.  It  is  noteworthy  that  the 
axis-cylinder  offers  resistance  for  a  lone  time,  so  that  naked  axis-cylinders 
may  be  found  in  the  areas.  The  blood-vessels  further  exhibit  alterations, 
which  consist  in  thickening  of  their  wall,  nuclear  proliferation,  fatty  degen- 
eration and  the  presence  of  round  cells,  fatty  granule-cells,  and  also  yeliow- 
iBh  flakes  of  pigment  in  the  adventitial  lymph-sheaths.  The  cells  in  the 
sclerotic  foci  have  been  thought  to  consist,  in  part,  of  emigrated  colorless 
blood-corpuscles.  Fatty  granule-cells^  and  particularly  amyloid  bodies,  are 
frequently  encountered  in  the  sclerotic  areas.  In  all  probability  multiple 
cerebrospinal  sclerosis  must  be  considered  as  a  form  of  dissemincUed  chronic 
myelitis,  the  inflammatory  irritant  being  brought  to  the  spinal  cord  through. 
the  blood-vessels. 

Symptoms. — The  distinctive  symptoms  of  multiple  cerebro- 
spinal sclerosis  are  generally  preceded  by  prodromes  of  an  indef- 
inite character.  These  include  vertigo,  headache,  paresthesise, 
neuralgia,  disturbances  of  the  bladder,  and  paroxysmal  vomiting 
(gastric  crises).  The  disease  can  be  recognized  only  when  typical 
symptoms  make  their  appearance,  including  intention-tremor,  scan- 
ning speech,  nystagmus,  and  apoplectiform  attacks.  Intention- 
tremor  may  be  recognized  from  the  fact  that  when  the  patients 
wish  to  execute  a  movement  the  members  set  in  action  begin  to 
tremble  actively  or  generally  to  shake,  and  in  greater  degree  the 
more  nearly  they  approach  the  consummation  of  the  act.  If  the 
patient  attempts  to  touch  with  his  fingers  a  body  held  before  him, 
the  arms  and  hands  are  thrown  to  and  fro.  The  introduction  of 
a  needle  into  a  previously  made  perfo ration  is  scarcely  |)ossil)le, 
because  the  fingers  and  the  needle  are  too  actively  moved  to  and 
fro  upon  the  paper.  On  attempts  to  carry  a  glass  or  a  spoon  to 
the  month  the  contents  are  partially  spilt  by  the  shaking  of  the 
arm,  and  the  rattling  of  the  teeth  can  bo  heard.  Writing,  sewing, 
dressing,  buttoning  are  naturally  disturbed  in  marked  degree,  and 
they  may  even  be  rendered  impossible.  On  sitting  erect,  in  walk- 
ing, and  in  the  use  of  a  stick  the  oscillating  and  tremulous  move- 
ments may  be  readily  observed. 

Opinions  are  divided  as  to  the  mode  of  origin  of  intention-tremor.  It  has 
been  thought  that  the  naked  axis-cylindprH  in  the  sclerotic  areas  are  capa- 
ble of  transmitting  the  impulses  of  the  will  only  interruptedly.  According 
to  others,  transverse  radiation  is  believed  to  he  f>ossible  from  non-medul- 
lated  nerve-fibers,  and  thus  to  disturl)  the  iiormid  transmission  of  volitional 
impnlses.  It  is  less  probable  that  intention-tremor  is  def)endent  upon  the 
presence  of  sclerotic  areas  in  definite  jKirtions  of  the  brain,  as  the  phenom- 
enon is  a  most  constant  and  early  manifestation,  so  that  it  would  be  neces- 
sary to  assume  the  presence  invariably  of  early  disease  of  definite  portions 
of  the  brain,  whereas  the  disorder  is  characterized  especially  by  the  irreg- 
ular distribution  of  the  foci  of  disea^^e. 

Scanning  speech  is  characterized,  in  the  first  place,  by  the  ar- 
ticulation of  the  individual  svllahles  of  a  word  in  jerks  and  with 
Eauses,  and,  besides,  by   the  peculiar,  monotonous,  singing,  and 
igh-pitched  character  of  the  voice.     The  disturbances  of  speech 
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are  thought  to  be  dependent  upon  intention-tremor  of  the  muscles 
of  articulation  and  of  the  larynx  or  of  the  vocal  bands.  Not 
rarely  most  marked  distortion  of  the  face  is  observed  on  attempts 
to  speak.  A  patient  under  my  care  was  capable  of  speaking  only 
by  holding  the  lower  jaw  firmly  with  her  hands,  and  keeping  it 
at  rest.  Sudden  dilatation  of  the  chink  of  the  glottis  ana  trem- 
ulous movements  of  the  vocal  bands  during  phonation  have  also 
been  observed  on  laryngoscopic  examination. 

The  nystagmus  is  likewise  due  to  intention-tremor  of  the  ocular 
muscles.  It  can  be  readily  recognized  from  the  horizontal  to-and- 
fro  movement  of  the  eyes  that  takes  place  when  a  finger  is  moved 
to  and  fro  in  a  horizontal  direction,  and  which  becomes  the  more 
marked  the  further  the  finger  is  moved  outwanl.  Rarely,  twitch- 
ing movements  in  a  vertical  direction  or  rotatory  movements 
occur — vertical  and  rotaiory  nystagmus.  Nystagmus  occurs  rather 
less  constantly  than  intention-tremor  and  scanning  speech,  and  is 
present  in  about  one-half  of  the  eases. 

Apoplectic  attacks  occur  still  less  commonly.  Consciousness 
is  lost,  and  when  it  is  restored  the  patient  finds  himself  paralyzed 
upon  one  side  of  the  body  or  in  one  member ;  but,  as  a  rule,  the 
paralysis  disappears  in  the  course  of  a  few  days.  There  is  a  dis- 
position to  attribute  such  attacks,  which  not  rarely  are  attended 
with  elevation  of  temperature  and  are  at  times  accompanied  also 
by  eclamptic  convulsions,  to  the  development  of  new  sclerotic  areas. 

The  typical  symptoms  of  multiple  cerebrospinal  sclerosis  must 
be  distinguished  from  the  more  accidental  neriwus  disturbances, 
which  vary  accordingly  as  one  or  another  portion  of  the  central 
nervous  system  is  the  seat  of  the  sclerotic  process,  and  is  thus 
thrown  out  of  function.  As  of  the  anatomic  alterations,  it  may 
likewise  be  said  of  this  group  of  symptoms  that  one  case  scarcely 
resembles  wholly  anv  other. 

Of  diagnostic  significance  are  particularly  atrophic  changes  in 
the  optic  nerve,  whicli  preferably  involve  the  temporal  half  of  the 
optic  papilla.  At  times  disturbances  occur  also  in  other  cerebral 
nerves  (paralysis  of  the  ocular  muscles,  of  the  trigeminus,  of  the 
vajrU'*^,  tinnitus  auriuni,  impairment  of  hearing,  immobility  of  the 
tontine,  etc.).  Froqueiitly  motor  disturbances  appear,  particularly 
parrsis  or  paralysis  in  the  lower  extremities.  These  are  often 
asfsociatcd  with  ninscnlar  spasm  and  exaggeration  of  the  tendon- 
reflexes.  The  gait  becomes  spastic-paretic,  and  the  clinical  picture 
roseinbles  that  of  so-called  spastic  spinal  paralysis.  Sensory  dis- 
turbances, generally  partial  anesthesia,  are  also  not  uncommon 
occurrences.  At  times  'paralysis  of  (he  bladder  develops,  which 
may  sni)si(le,  .snl)seqnently,  however,  to  reappear. 

li'  groups  of  ganglion-cells  in  the  anterior  horns  of  the  spinal 
cord  are  (lestroyed  by  the  sclerotic  process,  mnscnlar  paralysis 
with  degenerative  atrophy  an<l  degenerative  electric  reaction  may 
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result.  When  paralysis  has  existed  for  some  time  muscular  con- 
tractures may  develop,  frequently  earliest  in  the  adductors  of  the 
thighs^  subsequently  in  the  flexors  of  the  thighs,  the  legs,  and  the 
feet.  Extensive  foci  in  the  vicinity  of  the  posterior  columns  of 
the  spinal  cord  render  the  gait  ataxic,  and  under  such  conditions 
confusion  with  tabes  dorsalis  may  arise. 

Vasomotor  and  trophic  disturbances  have  been  observed,  but 
are  among  the  less  common  manifestations.  The  mental  condition 
not  rarely  suffers.  The  patients  become  more  and  more  apathetic, 
forgetful,  and  finally  demented.  Sometimes  uncontrollable  laugh- 
ter is  observed  at  an  early  stage,  long-<*ontinued  laughter  of  an 
unusually  hearty,  almost  boisterous  character  being  induced  on 
slight  provocation.     Uncontrollable  crying  also  may  occur. 

The  course  of  multiple  cerebrospinal  sclerosis  frequently  ex- 
tends over  many  years,  and  often  remissions  and  exacerbations  in 
the  symptoms  alternate.  Death  results  from  accidental  disease 
(pulmonary  tuberculosis,  pneumonia,  etc.),  or  from  excessive  ex- 
haustion, or  from  urinary  infection  in  the  presence  of  paralysis 
of  the  bladder,  or  from  septicemia  in  consequence  of  bed-sores,  or 
from  bulbar  paralysis  (paralysis  of  swallowing  and  of  respiration). 

Diagnosis. — The  diagnosis  of  multiple  cerebrospinal  sclero- 
sis is  easy  in  typical  cases.  Naturally,  emphasis  must  be  placed 
upon  the  fact  that  there  is  a  neurosis  of  the  central  nervous  system 
— so-called  pseudosclerosis — which  may  exactly  reproduce  the 
clinical  picture  of  multiple  sclerosis,  although  upon  post-mortem 
examination  the  central  nervous  system  may  be  found  unchanged. 
The  occurrence  of  atrophy  of  the  optic  nerve  is  distinctive  of 
cerebrospinal  sclerosis. 

Intention-tremor  occurs  at  times  also  in  association  with  cerebral  tumors, 
mercurial  poisoning,  and  hysteria ;  but  under  such  conditions  the  remain- 
ing symptoms  of  multiple  sclerosis  will  be  wanting. 

Should  the  typical  symptoms  of  the  disease  already  described 
be  absent,  it  will  scarcely  be  possible  to  make  the  diagnosis  with 
certainty.  The  disease  may  then  be  readily  confounded  with 
chronic  myelitis,  tabes  dorsalis,  spastic  spinal  paralysis,  and  amyo- 
trophic lateral  sclerosis.  Confusion  with  paretic  dementia  is  also 
|>ossible.  Further,  it  should  be  l)orne  in  mind  that  no  invariable 
relation  exists  between  the  severitv  of  the  morbid  manifestations 
and  the  extent  of  the  anatomic  alterations. 

ProgftlOSis. — Multiple  cerebrospinal  sclerosis  is  an  incurable 
disease,  and  from  this  point  of  view  the  pro^rnosis  is  unfavorable. 
It  is  true  that  at  tim(\s  such  remarkable  improvement  occurs  as  to 
encourage  the  hope  of  recovery,  but  this  proves  deceptive.  There 
is,  however,  no  immediate  danirer  of  death. 

Treatment. — No  specific  remedy  for  multiple  sclerosis  is 
known,  and,  in  general,  the  rules  should  be  followed  that  have 
been  laid  down  on  p.  485  i'or  the  treatment  of  myelitis. 
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TUMORS  OF  THE  SPINAL  CORD- 

Tumors  of  the  spinal  cord  are  not  uncommon  :  gliomata»  saroo- 
mata,  carcinomata,  msrxomata,  cholesteatomata,  gnmmata*  and  taber- 
culomata  have  been  observed. 

Anatomic  Alterations. — Tumors  of  the  spinal  cord  are 
generally  of  spherical  form,  but  at  times  they  involve  the  entire 
transverse  section  or  one-half  or  a  still  smaller  section  of  the  spinal 
cord,  or  they  may  extend  throughout  the  length  of  the  cord  from 
above  downward.  At  times  they  are  clearly  defined  from  the 
surrounding  spinal  tissue  by  a  connective-tissue  capsule,  but  at 
other  times  they  gradually  merge  into  the  structure  of  the  cord. 
Often  the  latter  is  softened  at  the  point  of  junction.  In  the 
tumors  themselves  softening  and  the  formation  of  cavities  may 
also  take  place.  In  tumors  well  supplied  with  blood-vessels  ex- 
tensive hemorrhage  may  suddenly  occur,  with  destruction  of  the 
neoplastic  tissue  and  of  the  adjacent  tissue  of  the  cord. 

The  causes  for  tumors  of  the  spinal  cord  are  oft«n  unknown. 
At  times  traumatism,  pregnancy,  and  the  puerperium  are  named 
as  causes.  At  times  the  tumors  are  of  metastatic  origin.  Gum- 
mata  and  tubcrculomata  are  sequels  of  syphilis  and  tuberculosis 
respectively. 

The  diagfnosis  of  a  spinal  tumor  is  scarcely  ever  possible. 
This  is  a  matter  of  course  for  cases  in  which  spinal  symptoms  are 
wholly  wanting.  The  same  condition  also  prevails  at  times  in 
coimection  with  relatively  extensive  neoplasms  if  these  displace 
rather  than  destroy  the  nervous  elements  of  the  cord.  Under 
other  circumstances,  in  accordance  with  the  seat  and  the  extent 
of  the  new-growth,  symptoms  of  transverse  interruption  or  of  a 
unilateral  lesion  of  the  cord,  of  anterior  poliomyelitis,  syringo- 
myelia, spastic  spinal  paralysis,  tabes  dorsalis,  and  the  like,  may  be 
present,  and  only  the  autopsy  may  reveal  the  causes  for  the  spinal 
disturbances. 

The  prognosis  is  serious.  Death  results  generally  from 
progressive  exhaustion,  in  the  presence  of  paralysis  of  the  bladder 
from  urinary  infection  and  in  the  presence  of  bed-sores  from  sep- 
ticemia. 

Specific  treatment  is  applicable  only  when  syphilis  is  present, 
but  otherwise  the  treatment  applicable  to  myelitis  should  oe  em- 
ployed (p.  557). 

CAVITIES  IN  THE  SPINAL  CORD  (SYRINGOMYELIA 

AND  HYDROMYELIAX 

Anatomic  Alterations. — The  presence  of  cavities  in  the 
spinal  cord  is  at  times  due  to  morbid  dilatation  of  the  oeotni 
canal,  and  the  condition  is  then  designated  hfir  '^\  ii 
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characterized  by  the  presence  in  places  of  cylindric  epithelinm 
upon  the  walls  of  the  cavity.  The 
disorder  has  been  observed  particu- 
larly in  connection  with  tumors  in 
the  posterior  fossa  of  the  skull^  and 
it  has  been  attributed  to  stasis.  Most 
cavities  in  the  spinal  cord  result  from 
gliosis  (glicnnatosis) ;  that  is,  prolifer- 
ation of  neuroglia  first  takes  place, 
which  not  rarely  extends  throughout 
the  entire  length  of  the  spinal  cord, 
and  even  through  the  medulla  ob- 
longata, and  then  by  the  softening 
of  this  tissue  a  cavity  results — syrin- 
gomyelia.  IjCSs  commonly  cavities 
result  from  softening  of  myelitic  foci 
or  of  tumors  of  the  spinal  cord. 

Hydromyelia  and  syringomyelia 
are  by  no  means  always  easily  and 
with  certainty  distinguishable  from 
each  other,  for  when  syringomyelia 
is  present  rupture  into  the  central 
canal  occasionally  takes  place,  and 
there  may  be  subsequent  dilatation 
of  the  central  canal,  and  the  walls 
of  the  cavity  then  likewise  present 
cylindric  epithelium  in  places.  The 
cavity  in  a  case  of  syringomyelia  may 
involve  the  entire  spinal  cord  and 
also  the  medulla  oblongata,  and  it 
may  terminate  in  the  fourth  ventri- 
cle, or  it  may  develop  for  only  a 
short  distance  at  a  single  jK)int  or 
at  several  points  in  the  s])inal  cord. 
Most  commonly  the  cervical  cord  is 
the  seat  of  the  disease,  and  in  this 
situation  the  cavity  usually  attains 
its  greatest  size.  In  the  course  of 
the  spinal  cord  the  cavity  often  al- 
ters its  position  (Fig.  78).  At  times 
it  is  situated  between  tlie  posterior 
columns  of  the  spinal  cord,  wliilc  at 
other  times  it  involves  the  jrrav  mat- 
ter  of  the  cord,  now  in  the  neijrlil)or- 
hood  of  the  anterior  horns,  where  it 
uises  destruction  of  the  large  mo- 
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horns^  in  other  situations  in  the  middle  portion  of  the  gray  matter, 
etc.  The  size  of  the  cavity  varies  from  the  scarcely  visible  to  such 
an  extent  that  the  tip  of  the  little  finger  can  be  readily  introduced. 
Under  the  latter  condition  the  entire  transverse  section  of  the  cord 
is  increased  in  size.  The  spinal  cord  not  rarely  resembles  a  fluctu- 
ating sac  oscillating  to  and  fro,  and  which  on  incision  gives  exit  to 
a  generally  clear  and  but  rarely  flocculent  or  blood-stained  fluid, 
and  which  collapses  after  evacuation.  The  cavity  is  generally 
provided  with  a  membrane  formed  of  dense  neuroglia.  The  blooJ- 
vessels  are  generally  thickened  and  obstructed  by  thrombi,  condi- 
tions that  are  associated  with  the  softening  of  the  neuroglia  and 
the  formation  of  the  cavity.  Often  yellowish  and  brownish  pig- 
ment is  encountered  in  the  neighborhood  of  the  cavity.  The 
adjacent  columns  of  the  spinal  cord  are  not  rarely  sclerotic. 

Btiology. — Syringomyelia  is  probably  in  many  cases  de- 
pendent upon  developmental  defects  in  the  spinal  cord  that 
undergo  further  development  as  a  result  of  accidental  influences. 
The  latter  include  particularly  tramnatism  and  antecedent  infectioua 
disease.  Hereditary  and  familial  occurrence  of  syringomyelia  has 
also  been  observed.     The  condition  generally  appears  in  adults. 

Symptoms. — An  extensive  cavity  in  the  spinal  cord  may  be 
wholly  unattended  with  symptoms.  Among  the  distinctive  mani- 
festations of  syringomyelia  are  progressive  muscular  atrophy,  partial 
loss  of  sensibility,  and  vasomotor  and  trophic  changes. 

Prof/reaslre  inu.^cular  atrophy  generally  begins,  like  typical 
spinal  muscular  atrophy,  in  the  muscles  of  the  thenar  and  hypo- 
thenar  eminonees  aiul  in  the  interosseous  muscles.  Next,  the 
extensor  muscles  upon  the  dorsal  aspect  of  the  forearm  and  the 
deltoid  are  involved.  The  muscles  waste  progressively,  become 
correspondingly  weaker,  exhibit  fascicular  (fibrillary)  contractions 
and  degenerative  electric  reaction.  The  condition  can  scarcely  be 
differentiated  from  chronic  anterior  poliomyelitis,  upon  which 
spinal  progressive  muscular  atrophy  depends,  if  partial  anesthesia 
also  is  not  present.  The  development  of  the  symptoms  is  readily 
explained  by  the  fact  that  the  cavity  has  destroyed  the  large 
motor-trophic  ganglion-cells  in  the  anterior  horns  of  the  spinal 
cord. 

Partial  anesthesia  occurs  in  cases  of  syringomyelia  together 
with  or  independently  of  progressive  muscular  atrophy,  and  is  due 
to  destru<*tion  of  the  posterior  horns  of  the  spinal  cord,  through 
which  pass  the  paths  for  painful  and  thermal  sensibility.  It  is  not 
surprising,  therefore,  that  loss  of  painful  and  thennal  sensibility 
occurs.  Needle-pricks  are  often  appreciated  only  as  touch.  Often 
the  skin  is  marked  by  the  wounds  of  burns,  w^hich  are  frequently 
acquired  from  contact  with  a  stove,  the  attention  of  the  patients 
not  being  attracted  to  their  wounds  by  the  pain,  but  by  the  odor 
of  burning  tissue.     At  times  cold  is  felt  as  warm,  and  mce  versa. 
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Among  the  trophic  disorders  ulceration,  particularly  on  the 
fingers,  should  be  mentioned,  occurring  and  persisting  without 
pain.  At  times  also  the  terminal  phalanges  are  exfoliated  with- 
out pain.  Often  the  phalanges  become  peculiarly  shortened  and 
thickened.  Not  rarely  contmc'ture  of  the  a])oneurosis  of  the  hand 
is  observed.  Marked  kyphoscoliosis  in  the  upper  dorsal  portion  of 
the  spinal  column  frequently  develops.  At  times  painless  fissures 
form  upon  the  fingers.  Bullaj  also  often  form,  suggestive  of 
herpes  or  pemphigus.  At  times  a  perforating  ulcer  develops. 
Spontaneous  fracture  of  bones  and  alterations  in  joints  are  also 
known  to  occur. 

Among  vasomotor  manifestations  erythema,  edema  of  the  hands 
or  feet,  anidrosis  and  hyperidrosis  may  be  mentioned.  Not  rarely 
inequality  of  the  pupils  exists.  Bulbar  symptoms  also  develop 
when  the  cavity  has  invaded  the  medulla  oblongata.  Among  the 
symptoms  may  be  mentioned  atrophy  of  the  tongue,  unilateral 
facial  atrophy,  paralysis  of  deglutition,  paralysis  of  the  muscles  of 
the  vocal  bands,  accelerated  action  of  the  heart,  glycosuria,  and 
polyuria.     At  times  paralysis  of  the  ocular  muscles  develops. 

Optic  neuritis  and  contraction  of  the  visual  field  also  have  been 
observed  in  a  number  of  instances.  At.  times  the  patients  have 
exhibited  ataxia  or  a  spastic-paretic  gait. 

The  course  of  syringomyelia  is  chronic.  Death  results  from 
accidental  diseases,  progressive  marasmus,  bulbar  paralysis,  bed- 
sores, or  septicemia. 

Diagnosis. — The  recognition  of  syringomyelia  is  easy  in 
typical  cases.  Some  of  the  symptoms  are  suggestive  of  nervous 
leprosy,  but  this  disease  0(!curs  only  in  the  tropics,  and  can  be 
recognized  bacterioseopically  from  the  presence  of  leprosy -bacilli. 
The  symptom-complex  described  by  Morvan,  and  designated 
Morvan^s  disease,  and  which  is  characterized  especially  by  inflam- 
mation and  painless  exfoliation  of  the  terminal  phalanges,  is  only 
syringomyelia. 

Progliosis. — Syringomyelia  is  an  incurable  disease,  and  its 
prognosis  is  therefore  unfavorable.  Life  may,  however,  be  main- 
tained for  manv  vears. 

Treatment. — The  treatment  is  limited  to  the  relief  of  partic- 
ularly troublesome  or  dangerous  symptoms. 

SPINAL  COMPRESSION-PARALYSIS. 

Ktiology. — Spinal  pressure-paralysis  results  most  commonly 
in  consequence  of  disease  of  the  spinal  column.  Tuberculosis  of 
the  vertebrae  particularly,  oarcinonia  of  the  vortebne  less  com- 
monly, give  rise  to  spinal  pressure-paralysis.  The  condition  may 
result  also  from  luxation  or  fracture  of  the  vertebrce,  from  arthritic 
or  syphilitic  exostoses,  from  thickening  of  the  odontoid  process, 
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and  the  like.  At  times  processes  that  ejtert  pressure  upon  the 
spinal  cord  enter  ihe  vertebral  csual  t'ntni  without;  for  instance, 
cneesy-tiiberpulouB  inflammation  cxtendtug  from  the  pleural  cavitr 
through  the  intervertebral  foramina  into  the  spinal  canal :  carci- 
noraatous  changes  in  the  kidney,  which  have  followed  the  eame 
path  in  their  extenmou ;  aortic  aneur^'sni,  first  perforatine  the 
vertebral  column  and  then  compressing  the  spinal  cord  ;  and  di^ 
integrating  carcinoma  of  the  esophagus,  which  injures  the  spinal 
cord  after  destruction  of  the  verlehral  colunm.  Pressure  iip(»i 
the  spinal  cord  sometiraeK  arises  from  the  »pinal  intmbranes,  and 
orcurs  particidurly  in  connection  with  meningeal  hemorrhage, 
inflammation,  and  neoplasm.  IHaease  of  the  spinal  cord  itself  is 
also  easily  eapahlo  of  exerting  injurious  pressure  upon  the  dis- 
eased oi^n,  particularly  progressively  growing  tumors  of  the 
spinal  cord.  Spinal  preasure-paralysifl  may  occur  at  any  period 
of  life.  Thus,  it  is  not  rarely  induced  in  children  by  tubercuhisis 
of  the  vertehrK. 

Anatomic  Alteratlotis. — Spinal    pressure- paralysis   is   frfr- 
<|iiontly  ut[(iKle<l  wiih  alterattons  in  the  vertebral  columa,  |»irtio- 
ularly   kyphosis   (giblius).      Under  such   conditions   it   may  he 
inferred  that  stenosis  of  ihe  vertebral  canal  is  responsible  for  the 
compression  of  the  .spinal  conl,  although  such  an  ocoiirrence  is  but 
seldom  actually  encountere*!.     In  the  majority  of  cases  the  inflam- 
mation of  the  vertebne  or  in  the  vicinity  eives  rise  to  intiammo- 
tion  U|)on  the  outer  surface  of  the  spinal  dura  mater — external 
spinal   pachymeningitis — and  the  pressure  H|K)n  the  spinal  cord 
results  !i8  a  secondary  consequence.     In  the  presence  of  tubercu- 
losis of  the  diseasetl  vertebne  it  is  the  nde,  for  instance,  that  in  the 
vicinity  of  the  diseased  vertebras  thick,  cheesy-tubercuilous  tnassOB 
are  present  upon  the  outer  surface  of  the  dura,  and  these  represent 
the  actual  i^iise  of  tiie  compression,     The  effects  of  the  alterations 
named  upon  the  spinal  cord  itself  are  variable.     In  some  cases  the 
spinal  cord  apjicars  (xim pressed,  diminished  in  siie,  marked  by  t 
deep  constriction,  and  not  rareiv  hartiened  or  sclerotic,  although 
thcae  occurrences  are  rather  infrequent.     More  commonly  eitJter 
the  spinal  conl  exhibits  no  alteration  in  size  at  the  point  of  com- 
pression or  it  is  widened,  and  on  touch  is  found  unusually  sofU 
I  On  transverse  section  it  rises  above  the  level  of  the  cut  sur^iK*^ 
I  a)>pears  of  grayisii  or  reddish-gray  color,  and  its  cut  surface  &ili 
I  to  present  the  usual  appearance  or  presents  it  but  imperfectly. 
I  AIbo,  after  the  spinal  cord  has  been  hardened  in  Miiller's  fluid  the 
lnHifnse<I  npjK'HTJiuce  of  the  cut  surface  is  visible,  and  even  more 
jdistinotlv  than  in  the  fresh  state.     Resides,  it  will  be  found,  if  the 
.^  iins  existed  for  a  considerable  lengtli  of  time,  tlist  aMoad* 
y  dflKeueratioQ  of  the  anterior  and  lateral  pyramidal  tracts  bvlow 
•1  nf  the  i-oltimns  of  Goll.  the   lateral  cereitellar  tmcts,  and 
jirers'  bundle  above  lite  point  of  compression  has  taken  pUoc 
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Aiieroscopie  examination  discloBes  degeneration  of  nerve-fibers  at  the 
point  of  compression.  Often  naked  axis-cylinders,  whose  medullary  sheaths 
nave-been  destroyed  by  granular  disintegration  and  fatty  degeneration,  are 
conspicuous  for  their  marked  swelling.  The  neuroglia  appears  increased 
and  generally  contains  numerous  fatty  granule-cells.  The  olood-vessels  are 
often  greatly  distended  and  markedly  tortuous.  Here  and  there  collec- 
tions of  round  cells  are  present  in  the  neighborhood  of  the  blood-vessels. 
In  the  gray  matter  of  the  spinal  cord  the  ganglion-cells  undergo  swelling 
at  first,  and  frequently  present  vacuoles ;  subsequently  they  shrink  into 
small  structures  without  processes.  It  was  formerly  believed  that  all  of 
these  symptoms  were  inflammatory,  and  therefore  the  designation  compres- 
sion-myelitis  has  also  been  employed ;  but  this  is  inappropriate,  because  the 
alterations  are  often  in  the  main  the  results  of  anemic  states  and  venous 
stasis,  which  necessarily  are  followed  by  the  alterations  in  the  meninges. 

Symptoms  axid  Diagnosis* — The  symptoms  of  spinal  press- 
ure-paralysis are  frequently  preceded  by  prodromal  local  alterations 
in  the  vertebral  column,  particularly  circumscribed  spinal  pain, 
appearing  spontaneously  or  upon  pressure,  and  distortion  of  the 
spinal  column,  and  at  times  also  burrowing  abscesses.  Patients 
also  often  complain  of  a  constricting  girdle  or  hemp-like  sensation 
about  the  trunk,  which  is  induced  by  irritation  of  posterior  nerve- 
roots.  The  distinctive  symptoms  of  compression  of  the  spinal  cord 
i^onsist  in  signs  of  transverse  interruption  of  the  Amotions  of  the 
cord.  At  first  these  are  incomplete,  and  involve  the  motor  paths 
alone  or  principally,  whilst  subsequently  sensory  disturbances  also 
become  apparent.  The  predominance  of  motor  symptoms  is  ex- 
plained by  the  fact  that  pressure-paralysis  of  the  spinal  cord  is 
often  associated  with  disease  of  the  vert(d)ral  column,  and  this 
generally  arises  from  the  bodies  of  the  vertebrae,  whidh  are  in 
close  proximity  to  the  motor  paths  of  the  spinal  cord.  Besides, 
as  has  been  determined  by  experiments  upon  animals,  the  motor 
nerves  offer  less  resistance  to  pressure  than  the  sensory  nerves. 

Frecjuently  the  clinical  picture  begins  with  weakness  in  the 
lower  extremities,  which  more  or  less  quickly  becomes  transformed 
into  complete  paralysis  and  compels  the  patients  to  remain  in  bed. 
The  paralysis  is  at  first  flaccid.  If  the  focus  of  pressure  is  situated 
in  the  upper  portion  of  the  cervical  cord,  the  arms  in  addition  to  the 
legs  will  be  paralyzed.  The  tendon-reffexcsj  as  well  as  the  cutane- 
OHS  reflexes,  are  generally  increased.  Often  vesical  disturbances 
are  present,  consisting  at  first  in  retention  of  urine  (detrusor- 
paralysis),  and  subsequently  in  incontinence  of  urine  (sphincter- 
paralysis).  In  consequen(!e  tliere  may  arise  the  danger  of  alkaline 
decomposition  of  the  urine,  cystitis,  pyelonepiiritis,  urinary  infec- 
tion, bed-sores,  and  septicemia.  Par(d}isi.s  of  the  rectum  also  occurs 
frequently,  and  increases  tiie  <I:uig(T  of  bed-sores  and  septicemia. 
The  patients  often  complain  n^  muscular  twitchinf/  in  the  paralyzed 
members,  and  this  may  occur  spontaneously  or  result  from  reflex 
irritation  on  palpation  of  the  extremities,  and  is  at  times  attended 
with  severe  pain.     Not  rarely  s(»vere  siiooting  pain  occurs  parox- 
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ysmally  in  the  paralyzed  extremities.  Paresthe^ice  (formication, 
tingling,  prickling,  burning,  a  sense  of  cold)  also  occur.  CuianeoxiH 
anedhesia,  in  c'onj unction  with  paralysis,  indicates  almost  total 
transverse  interruption  of  the  spinal  conl.  At  first  it  is  often  in- 
complete, subsequently,  however,  becoming  complete.  Should 
demonstrable  alterations  in  the  vertebral  column  be  absent,  it  will 
be  important  to  determine  the  upper  limit  of  anesthesia  in  order 
to  localize  the  seat  of  pressure.  Vasamotor  and  trophic  disturb- 
ancen  (abnormal  color  of  the  skin,  anidrosis,  hyperidrosis,  the  for- 
mation of  blisters)  are  not  rarely  observed. 

The  course  of  the  disease  is  generally  chronic  ;  either  there  is  a 
tendency  to  progressive  aggravation,  or  periods  of  improvement 
and  exacerbation  frequently  alternate  with  each  other.  Recovery 
is  not  impossible  when  the  focus  of  pressure  disappears  and  tlu 
compression  of  the  spinal  cord  itself  has  not  given  rise  to  altera- 


\ 


tions  in  the  substance  of  the  cord  of  too  serious  a  nature.  WhenKr  ^Xi 
paralysis  has  existed  for  a  considerable  length  of  time,  muscuJwm.  »ii* 
contractures  often  develop,  at  first  generally  in  the  extensors,  but*  .«^  jii^ 
subsequently  in  the  flexors  of  the  thighs  and  the  legs. 

The  diagnos'iH  of  a  transverse  lesion  of  Hie  spinal  cord  is  \im,  M.  ii 
itself  generally  easy,  but  insurmountable  difficulties  may  arise  ii:»  i  ii 
endeavoring  to  attribute  the  disturbance  to  spinal  compression^"M:  ^r 
In  this  connection  the  fact  whether  local  alterations  in  the  ver*  m:  -^r 
tebral  column  (painful  i>re8su re-points,  but  especially  deformitie -e::^  ie 
of  the  sjiinal  column)  are  present  or  not,  is  particularly  important^  m'  it 
Should  these  be  absent  the  diagnosis  will  remain  doubtful.  The  de-*=E^  ^^ 
termination  of  the  nature  of  the  compressing  influence  is  also  fre^^^^" 
quently  atten(l(Kl  with  difficulty.  In  early  life  pressure-paralysi  m  ^^^^ 
of  apparently  spontaneous  origin,  with  a  projection  of  the  verte'^H:^  ^" 
bral  column,  generally  depends  upon  tuberculosis  of  the  vertebra^^^*^* 
The  presence  of  painful  anesthesia  is  to  a  certain  degree  distinc^^^^^^ 
tive  of  carcinoma  of  the  vertebrae.  The  patient  under  such  cii 
cumstances  complains  of  the  most  intense  pain  in  the  extremities 
whose  cutaneous  covering  is  totally  insensitive.  The  condition  i:  "^^ 
explained  by  the  fact  that  the  pressure  of  the  new-growth  upoi 
the  posterior  spinal  nerve-roots  has  interrupted  the  transmissioi 
r)f  sensory  impulses  from  the  jwriphery  to  the  brain,  althoug^^' 
irritation  of  the  central  terminations  of  the  nerve-roots  induce  ^^ 
severe  pain  that  is  referred  to  the  |x?riphery.  In  order  to  deter^— 
mine  the  caus<'  of  pressure-paralysis  all  the  organs  in  proximit'^' 
to  the  vertebral  colnnm  should  be  examined  most  carefully. 

Prognosis. — The    prognosis  of  spinal    pressure-paralysis   is 
imfavorable  under  all  conditions.     Progressive  exhaustion,*  paral- 
v'sis  of  the  bladder  and   urinary  infec'tion,   bed-sores  and  septi- 
cemia, are  the  principal  dangers.     Some  of  the  causes  of  compres- 
sion   (carcinoma,  aneurysm    of  the   aorta)    render  the   prognosis 
imfavorable  bv  reason  of  their  incurable  nature. 


UNILATERAL  LESIONS  OF  THE  SPINAL  CORD 


571 


Treatment. — Oaosal  treatment  should  bo  oraployed  when  the 
pressure  is  of  syphilitic  origin,  and  it  should  consist  in  inunctions 
of  mercurial  ointment  and  the  internal  administration  of  potas- 
sium iodid  (5.0:200 — 75  grains  :  6J  fluidounccs;  15  c.c. — 1 
tablespoonful — thrice  daily).  Rest  is  necossaiy  under  all  cir- 
cumstances. In  addition,  an  ice-bag  should  be  applied  contin- 
uously over  the  focus  of  disease,  and  massage  of  the  paralyzed 
members  should  be  practised.  Internally,  potaHHium  iodid  may 
be  essayed.  Recently  the  vertebral  column  has  been  opened  in 
several  instances,  and  the  compressing  focus  of  disease  removed. 

UNILATERAL  LESIONS  OF  THE  SPINAL  CORD* 

Btiology. — A  unilateral  lesion  of  the  spinal  cord  is  one  that 
interrupts  the  functions  of  one-half  of  the  cord.     It  may  be  caused 
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tor nerves  and  hy- 
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Fia.  79.— Diagram  iUustrating  the  symptoms  of  a  unilateral  lesion  of  the  left  half  of  the 

dorsal  j'ord. 

by  a  punctured  wound  of  the  spinal  cord,  although  it  may  develop 
also  in  connection  with  inflammation,  hemorrhage,  new-growths, 
and  compression  of  the  cord. 

Symptoms  and  Diagnosis. — T^nilateral  lesions  of  the  spinal 
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cord  give  rise  to  striking  and  readily  recognized  symptoms, 
namely,  paralysis  and  cutaneous  hyperesthesia  upon  the  side  of 
the  injury  and  anesthesia  upon  the  opposite  side.  Accordingly, 
spinal  hemiplegia  and  crossed  anesthesia  are  distinctive  of  a  uni- 
lateral lesion  of  the  spinal  cord.  Upon  the  paralyzed  side  the 
muscular  sense,  motor  power,  and  electromuscular  sensibility  are 
diminished.  Vasomotor  and  at  times  trophic  disturbances  also 
are  observed.  Reflex  irritability  is  unaltered  or  increased.  If 
the  cutaneous  hyperesthesia  is  traced  upward,  a  narrow  band  of 
cutaneous  anesthesia  will  be  detected  surmunding  the  trunk  upon 
the  paralyzed  side  from  the  middle  line  to  the  vertebral  column, 
and  referable  to  injury  of  posterior  nerve-roots.  Above  this  band 
is  a  hyperesthetic  zone  surrounding  the  trunk  entirely  (Fig.  79). 
The  distribution  of  the  phenomena  described  depends  upon  the 
seat  of  the  disease,  and  at  times  is  confined  to  the  lower  extremi- 
ties, while  at  other  times  it  involves  also  the  arms.  In  the  pres- 
ence of  disease  of  the  cervical  cord  symptoms  of  paralysis  of  the 
83rmpathetic  (contraction  of  tluj  pupils,  narrowing  of  the  pal}>ebral 
fissure,  retraction  of  the  eyeballs,  redness  and  increase<l  heat  of 
one  side  of  the  face)  are  at  times  superadded.  Occasionally  paral- 
ysis of  the  bladder  is  present,  with  its  sequelae  and  the  develop- 
ment of  bed-sores.  With  a  lesion  that  progressively  extends  the 
clinical  picture  of  a  unilateral  lesion  may  gradually  disappear. 

The  symptoms  of  a  unilateral  lesion  of  the  spinal  cord  may  be  explained 
by  the  fact  that  a  portion  of  the  nerve-fibers  in  the  spinal  cord  are  ancroflBed, 
while  others  are  crossed.  The  uncrossed  fibers  (motor,  vasomotor,  trophic, 
muscular  and  dynamic  sense,  and  muscular  sensibility)  must  therefore  be 
paralyzed  upon  the  side  of  the  lesion,  and  the  uncrossed  (sensory  fibers) 
upon  the  uninjured  side. 

The  prognosis  and  the  treatment  will  depend  upon  the 
underlying  diseases. 


System- Diseases  of  the  Spinal  Cord. 

SINGLE  SYSTEM-DISEASES. 

TABES  DORSAUS   (POSTERIOR  SPINAL  SCLEROSIS; 

LOCOMOTOR  ATAXIA)  • 

Etiology, — Tabes  (lorsalis  is  one  of  the  most  common,  and  at 
the  same  tiino  hv  reason  of  its  ineurahle  character  one  of  the  most 
dreaded,  disi^asos  of  the  spinal  eonl.  Most  cases  are  sequels  of 
syphilis.  Those  syphilities  are  especially  liable  to  the  diseaf^e  in 
whom  the  oriijinal  disorder  was  not  thoroughly  treated.  GenerallT 
many  years  have  elapsed  bc^fore  the  symptoms  of  tabes  appear  in 
the  sequence  of  syphilis,  bnt  in  isolated  cases  I  have  observed  the 
symptoms  as  eariy  as  the  second  and  the  third  year.     Not  alone 
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acquired^  but  at  times  also  hereditary  syphilis  is  believed  to  give 
rise  to  tabes  dorsalis. 

Nothing  is  known  concerning  the  intimate  connection  between  tabes  dorsalis 
and  syphiliM.  It  might,  for  instance,  be  supposted  that  syphilis  induces  a 
lessened  resistance  on  the  part  of  the  spinal  cord  to  other  injurious  influ- 
ences, which  formerly  were  considered  as  the  actual  fundamental  causes; 
or  it  is  also  possible  that  poisons  (toxins)  of  the,  as  vet  unknown,  bacteria 
of  syphilis  cause  injury  to  the  tissues  of  the  cord,  tinder  either  condition 
it  must  naturally  be  assumed  that  the  nerve-fibers  of  the  posterior  columns 
of  the  cord  or,  in  accordance  with  the  most  recent  views,  the  posterior 
spinal  nerve-roots  are  particularly  susceptible  to  the  injurious  influences 
of  the  syphilitic  poison. 

Although  syphilis  is  the  principal  cause  for  talx»s  dorsalis,  it 
cannot  be  considered  as  the  sole  exciting  factor.  Other  infectiotui 
diseases  also  (typhoid  fever,  pneumonia,  diphtheria,  sniall-pox) 
may  act  as  causes.  The  occurrence  of  toxic  tabes  dorsalis  also  has 
been  recorded,  developing  after  intoxication  with  ergot  (ergotism) 
or  spoiled  mafze  (pellagra)  and  excessive  indulgence  in  tobacco. 
At  times  tabes  dorsalis  develops  in  the  sequence  of  traumatism, 
particularly  concussion  of  the  spinal  column.  The  injurious  influ- 
ence of  cold  cannot  be  wholly  denied.  Upon  the  other  hand, 
nothing  definite  is  known  with  regard  to  the  etiologic  significance 
of  emotional  disturbances,  suppression  of  perspiration,  antl  the  like. 
Tabes  dorsalis  occurs  most  frequently  bdwren  the  thirtieth  and 
fortieth  yecirn  of  life,  and  ten  times  more  commonly  in  men  than  in 
women.  ' 

Anatomic  Alterations. — The  distinctive  anatomic  lesion  of 
tabes  dorsalis  consists  in  gray  degeneration  of  the  posterior  columns 
of  the  spinal  cord.  This  condition,  however,  ap])ears  to  be  second- 
ary and  dependent  upon  disease;  of  the  intervertebral  gjinglia,  and, 
in  addition,  the  remainder  of  the  nervous  system  also  (cerebrum, 
cerebellum,  peripheral  nerves)  may  be  involved.  The  latter  fact 
explains  the  variability  in  the  clinical  picture.  After  opening  the 
dura  mater  gray  bands  are  often  visible  through  the  translucent 
pia  mater,  traversing  the  (?ntire  length  of  the  spinal  cord  and 
diminishing  in  size  from  below  upward,  and  being  obscured  from 
view  only  when  the  pia  mater  upon  thcj  posterior  aspect  of  the 
cord  is  thickened,  and  hence  renden^d  opaque.  The  related  por- 
tions of  the  spinal  cord  situatc^l  between  the  posterior  nerve-roots 
and  the  posterior  columns  of  the  (^ord  frecjuently  an)  remarkably 
small  and  generally  feel  indurated  (sclerotic).  On  tnnisrerse  ,sec- 
Hon  of  t/ie  cord  the  posterior  columns  appear  gniy  and  slightly 
translucent.     While  this  change   involves  the  entire  extent  of  the 

Exsterior  columns  in  the  lumbar  region,  including  the  columns  of 
urdach  as  well  as  those  of  Goll,  toward  the  cervical  portion  it 
S'adually  becomes  confined  to  the  posteTo-internal  or  columns  of 
oil  (Fig.  80).  If  the  changes  in  the  spinal  cord  are  followed 
fiom  below  upward,  they  can  still  be  recognized  in  the  delicate 
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columns  bounding  the  fourth  ventricle,  and  at  times  they  can  be 
detected  also  in  the  peripheral  layers  of  the  pons  Varolii  and  the 
quadrigeniinal  bodies.  It  is  noteworthy  that  islets  of  medullated 
nerve-fibers  always  persist  also  in  the  most  anterior  portions  of 
the  posterior  columns  in  the  lumbar  cord  close  to  the  gray  com- 
missure. The  difference  in  the  appearance  of  the  anterior  and  the 
posterior  spinal  nerve-roots  is  striking,  for  while  the  former  gen- 
erally preserve  their  usual  size  and  natural,  medullar)' -white  ap- 
pearance, the  latter  are  thin,  gray,  and  almost  translucent. 

On  microscopic  examination  disappearance  of  the  nerve-fibers 
and  increase  of  the  neuroglia  are  found  in  the  diseased  posterior 
cohimns.  In  all  probability  the  atrophy  of  the  nerve-fibers  is  the 
primary  change,  to  which  the  increase  in  the  neuroglia  is  added 
secondarily.  In  the  hyperplastic  neuroglia,  which  in  advanced 
cases  acquires  a  fibrillated  appearance,  isolated  fatty  granule-cells 
and  numerous  amyloid  bodies  are  not  rarely  present.  The  blood- 
vessels are  often  thickened  and  in  places  obliterated. 

Anatomic  alterations  are  encountered  aleo  in  the  columns  of  Clarke  and 
in  the  zone  of  Lissauer^in  addition  to  the  posterior  columns  of  the  cord.  In 
the  columns  of  Clarke,  particularly  when  the  spinal  cord  is  stained  by 
Weigert's  hematoxylin-method,  the  disappearance  of  the  finer  nerve-fibers 
in  conspicuous,  while  the  ganglion-cells  appear  unaltered.  Also  in  the  zone 
of  Lissauer,  which  forms  the  peripheral  Doundary  of  the  posterior  boms, 
atrophy  of  nerve-hbers  with  a  double  contour  has  taken  place.  Disappear- 
ance of  the  nerve-fibers,  and  in  lesser  degree  of  the  ganglion-cells,  occurs 
also  in  the  posterior  horns  of  the  spinal  cord. 

Examination  of  the  posterior  spinal  nerve-rooU  discloses  atrophy 
and  disappearance  of  the  ner\'e-fibers  and  increase  of  the  con- 
nective tissue.  Atrophic  disappearance  of  the  gmi^rlioii-cells  and 
connective-tissue  proliferation  have  been  demonstnted  likeviise  in 
the  intervertebral  ganglia,  although  the  alteratioDS  in  the  posterior 
nerve-roots  not  rarely  predominate.  In  the  eerehnl  eartex  and  in 
tin*  cerebellum  disa]>|>earance  of  nerve-fibers,  in  the  latter  also  that 
of  the  ^n^lion-cclls  and  bUKxl-vessels,  has  been  dft?rribed.  De- 
generation and  disappearance  of  the  ganglion-oelU  in  the  nuclei 
of  the  cerebral  nerves  is  noteworthv,  but  also  in  indEiriiiatl  cBnibnl 
nerves  themselves  degeneration  and  disappeauaiMir  at  nerve-fibers 
and  hyperplasia  of  the  connective-tissue  ooror  in  tlieir  trunks 
as  well  as  in  their  intramedullary  course,  IV^IiesnentMn  and  dis- 
appearance of  nerve-tiln^rs  in  the  periphflnil  jhivu  fboold  not  be 
overlooked.  Tiiese  alterations  occur  paildcmUrihr  in  tiie  finer 
eiitaneous  branches,  but  are  observed  also  in  liie  ki>c«r  nerve- 
trunks. 

ft  has  alroadv  boon  pointeil  out  that  the  leramH^  flf  nAief  ^^Msalii  are 
<h*fKndfnt  upnn  doiroiuTinive  and  not  mnammaiarTaJldnitiaK  oa  the  nerre- 
fihfTs  of  the  spinal  cord.  It  appears  that  this  nanre^di^nMMaM  dbesaol 
hfHMn  [trirnarily  in  the  spinal  cord,  but  ongioalw  tli4lie^MIQJ6lA-€allB  of 
ihfr  intorvertt'oral  ganglia.     As  is  well  LiMiWA,  aMii  nf^  **  ** 
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gives  off  a  process,  which  Boon  divides  into  two  branches,  one  of  which 
enters  a  peripheral  nerve  and  the  other  the  posterior  column  of  the  spinal 
cord.  As  a  result  of  morbid  activity  on  the  part  of  the  ganglion-cells  de- 
generation and  atrophy  take  place  in  the  branch  passing  to  the  spinal  cord, 
and  these  may  bring  about  the  anatomic  alterations  of  tabes  in  the  poste- 
rior columns.  In  harmony  with  this  view  is  the  fact  that  the  alterations 
become  more  restricted  to  the  columns  of  Goll  the  higher  up  in  the  cord 
they  are  situated,  as  fibers  from  the  nerve-roots  entering  the  lowermost 
portion  of  the  cord  become  gradually  displaced  toward  the  median  portion 
of  the  posterior  column  as  they  ascend.  Just  why  the  process  begins  in 
the  intervertebral  ganglia  of  the  lumbar  cord  has  not  yet  been  determined. 
Only  rarely  does  tabes  dorsal  is  begin  in  the  cervical  cord,  when  the  disease 
may  be  confined  to  the  postero-external  (Burdach's)  columns.  The  condi- 
tion is  then  designated  cervical  tabes  donalis. 

Symptoms. — Among  the  symptoms  of  tabes  dorsalis  a  dis- 
tinction  should  be  made  between  constant  (typical)  and  accidental 
symptoms.  The  former  particularly  are  of  diagnostic  significance, 
and  they  alone  depend  upon  the  typical  seat  of  the  disease,  while 
the  accidental  symptoms  vary  acconlingly  as  in  the  individual 
case  one  or  another  portion  of  the  nervous  system  becomes  in- 
volved. The  tj/pical  symptoms  of  tabes  dorsalis  include  absence 
of  the  knee-jerks,  reflex  pupillary  immobility,  swaying  station,  and 
ataxic  gait.  Absence  of  the  knee-jerks^  also  known  as  AVestphal's 
syraptora,  is  one  of  the  earliest  and  most  constant  signs  of  tabes 
aorsalis,  and  there  should  always  be  some  hesitancy  in  making  a 
diagnosis-oftabesdorsidis  if  the  knee-jerks  are  preserved  unchanged. 
The  phenomenon  is  explained  by  the  fact  that  in  the  presence  of 
tabes  dorsalis  the  spinal  reflex  arc  is  interrupted.  This  interrup- 
tion was  formerly  believed  to  occur  in  the  posterior  columns  of  the 
spinal  cord  at  the  junction  of  the  dorsal  and  lumbar  portions,  within 
the  so-called  root-en  trances  zone.  In  accordance  with  more  recent 
views  with  regard  to  the  development  of  tabes  dorsalis,  however, 
it  is  probable  that  the  interruption  of  the  spinal  reflex  arc  occurs 
in  the  degenerated  posterior  nerve-roots,  and  the  second,  third, 
and  fourth  lumbar  roots  are  tliose  esi)ecially  involved. 

I  have  heen  able  to  denionstnito  by  clinical  o}).servation  that  also  in 
cases  of  cervical  tabe^  the  krn»o-j»'rkrt  mav  be  absent  if  in  addition  to  the 
tabes  inflammation  of  the  crural  nerves  also  exists.  In  view  of  the  ^reat 
significance  of  absence  of  the  knee-jerks  in  the  diatrnosis  of  tabes  dorsalis  it 
is  exceedingly  important  to  avoid  all  sourcf'.-<  of  error  in  the  examination. 
The  extremity  to  be  examined  must  be  perfectly  relaxed,  and  is  either 
crossed  over  the  opposite  member  or  is  permitte<l  to  hang  without  constraint 
over  the  edge  of  a  chair  or  of  the  bed.  ft  is  highly  nseful  to  employ  the 
expedient  of  Jendrassik,  tin'  patient  during  the  examination  forcibly  pull- 
ing his  clasped  hands  apart  or  forcibly  s(jue«'zing  the  tinjrer  of  the  exam- 
iner. By  means  of  such  devices  the  attention  of  the  ]>atient  is  involuntarily 
diverted  from  the  examination  of  the  knee-jerk  and  the  member  is  relaxed 
unconsciously. 

The  suspicion  of  tabes  dorsalis  will  be  increased  if  in  addition 
to  absence  of  the  knee-jerks  there  is  also  rcfcx  prijttlhirji  iinmobUity, 
This  sign  is  known  also,  after  its  discoverer,  as  litthertHon^s  yi/mp- 
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Middle  of  the  olive 


torn.  This  is  developed  by  having  the  patient  look  toward  the 
sky  from  a  bright  window  while  light  is  excluded  from  the  eyes 
by  means  of  the  hands  held  before  the  eyes.     If  now  one  or  both 

hands  are  suddenly  re- 
moved from  before  the 
eyes,  contraction   of   the 

[>upils  on  exposure  to 
ight  fails  to  take  place. 
The  size  of  the  pupils  re- 
mains the  same  in  the  dark 
and  on  exposure  to  light 
The  sensory  pupillar}*  re- 
action likewise  is  wanting; 
that  is,  on  pricking  the  skin 
dilatation  of  the  pupil  fails 
to  take  place.  The  reac- 
tion of  the  pupil  in  ac- 
commodation, however,  is 
preserved,  so  that  the  pu- 
pils become  dilated  in  dis- 
tant vision,  while  they  be- 
come contracted  in  near 
vision. 

Of  leas  diagnoetic  signifi- 
cance is  the  fact  that  the  pu- 
pils are  not  rarely  contracted 
— spinal  myosh — or  are  un- 
equal. 

When  the  eyes  are 
closed  the  body  sways 
markedly  —  BrcLcht-R-om- 
berg  symptom.  This  not 
rarely  becomes  so  marked 
that  the  patients  are  in 
danger  of  falling.  Often 
the  patient  has  noticed 
the  symptom  first  when 
in  washing  the  face  he  has 
been  compelled  to  close  his 
eyes. 

Ataxia  is  so  constant  a 
symptom  of  tabes  dorsalis 
that  the  disease  has  also 
been  designated  progres- 
sive focohxotor  ataxia.  It  can  be  recognized  in  walking  from  the 
fact  tluit  tlie  patient  holds  the  legs  far  apart  and  brines  the  fciet  down 
upon  the  heels,  raising  the  extremities  unnecessarily  high,  and  at  the 


Just  below  the  pyramidal 

decussation 


Upper  cervical  portion 


Cervical  enlargement 


Lower  cervical  portion  ... 


Lower  cervical  portion 


Upper  dorsal  portion — — 


Mid-dorsal  portion 


Lower  dorsal  portion 


Commencement  of  the  lum 
bar  enlargement 


Middle  of  the  lumbar  en- 
largement 

Lowermost  lumbar  portion 


Fk;.  80— Transverse  seetions  of  the  spinal  cord 
presfntinc  advanced  degeneration  of  the  posterior 
eoluiiMis  fmiii  a  man  tVj  years  old.  The  degenerated 
areas  aro  lisiht,  as  they  ai)j>ear  in  the  spinal  cord 
harden«Ml  in  Miiller's  tluid. 

Natural  sizt.':  from  transverse  sections  of  the 
spinal  iMird  hardened  in  Miiller's  fluid  (personal 


spin 
or>se 


rvation,  Zurich  clinic). 
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same  time  making  awkward  and  jerky  movements.  The  gait  is 
also  appropriately  eharaeterized  as  si rhiff halt-like.  If  the  patient 
be  requested  to  place  one  foot  in  advance  of  the  other  in  walking, 
or  if  he  make  an  attempt  to  walk  upon  a  crack  in  the  floor  or 
upon  a  chalk-line,  he  will  be  able  to  do  any  of  these  with  extreme 
difficulty  and  awkwanlness,  if  at  all.  On  lying  in  bed  the  ataxia 
of  the  legs  will  be  shown  by  the  fact  that  in  elevating  one  of  the 
members  it  will  oscillate  to  and  fro  and  l)e  thrust  beyond  the  mid- 
dle line  toward  the  opposite  side.  All  ataxic  disturbances  are 
increased  in  the  dark^  when  the  patient  is  unable  to  guide  the 
movements  with  the  aid  of  vision.  Ataxic  movements  are  not 
uncommon  also  in  the  arms.  They  njay  be  readily  recognized  if 
the  arms  are  widely  separated  when  the  eyes  are  closed  and  an 
attempt  is  made  to  bring  the  finger-tips  together.  In  ataxic 
patients  to-and-fro  movements  in  the  air  will  follow  for  some 
time  before  the  finger-tips  are  brought  in  contacrt. 

Much  discussion  ha^  taken  \)\2iCe  tnhio  i\\Q  mode  of  origin  of  the  ataxia.  In 
our  opinion  the  view  of  Leyden  is  the  most  likely,  and  according  to  which 
the  ataxia  is  the  result  of  sensorv  disturbances,  not  alone  cutaneous  sensi- 
bility,  but  particularly  also  the  sensibility  of  tlie  deeper  structures  (muscles, 
tendons,  fascia,  joints),  being  affected. 

Possibly  disturbances  in  the  reflex  paths  in  the  spinal  cord  may  be 
operative.  Some  clinicians  have  attributed  the  ataxia  to  disease  of  definite 
spinal  tracts  8up{>osed  to  possess  C(M»r(linative  activity  (lateral  cerebellar 
tracts),  but  uothing  is  known  with  regard  to  the  existence  of  such  tracts. 

The  typical  symptoms  of  tabes  dorsal  is  thus  far  considerefl  de- 
velop slowly,  and  generally  with  prodromes.  The  latter  include 
with  especial  frequency  pain  in  the  course  of  one  or  both  sciatic 
nerves,  at  times  attacks  of  headache  and  vomiting,  vertigo,  and 
the  like. 

Among  the  acddental  sj/nrpfoinx  of  tabes  dorsal  is  sensory  dis- 
tnrbances  particularly  predominafc,  and  fliis  can  be  readily  under- 
stood from  the  fact  that  the  morbid  process  develops  es[>cciallv  in 
the  sensor\'  sections  of  the  cord  ;  but  inotor,  trophic,  secrctorv, 
and  vasomotor  mam f'cstati(M)s,  together  with  visceral  di^^tiirbanccs, 
also  occur  not  at  all  rarelv.  In  view  of  the  crpeat  variabilitv  in 
the  symptoms,  a  brief  consideration  of  the  most  important  of 
them  must  suffice.  Sensory  distnrbance«  are  scarcely  ever  w holly 
absent.  Often  the  patients  complain  of  paresthe«i«,  j>artic?ilarly 
the  crawling  of  ant^,  pricklintr,  Imrninir,  a  <en<c  f>f  cohj,  and 
shooting  pain««.  Ot't^n  complaint  i-<  ni;ifl/-  ni'  a  painfiii  irirdl'- 
sense  about  the  trunk,  and  but  ^ddom  of  pain  in  the  r*rtel»ral 
column  itM-lf  Cutaneon-  anftftthftsia  i^-  fWfjiicrjf iy  enronnt'rcd.  at 
times  total,  at  other  timr--  |,arfi;il.  'I  h/-  jin'-^f l»' <ia  i-'  Lr^ficrMllv 
most  pronounced  on  the  -olr-  <,r  the  fc/t,and  |»ro(rn-:-:i\  ^Iv  ^limin- 
jshes  towanl  the  trunk.  Otfm  tl./-  (,:iti/nt-  r/.fr. plain  of  r»ot  f..-!- 
ingthe  floor  U-ru-ath  tJMir   h/t,  ;.n/|  m  wMlkinir   ti.ey  appr/ <  i  r^  ■» 


imam  wool,  or  were  going  about 


r  ■.     _ 

satbaskio  of  a  needle  upon  the 
^lER  «Aen  the  oondudum  of  sen- 
BKSMKHids  elapsing  before  the 
id*  a  BMdle,    Duplicate  tnuationt 
iiMidle^prick  is  felt  by  the  pa- 
-sai:  —  ::?^  -»   >acr  jbl  ^ger  ni   ismt  a»  m^  or  at  first  slieht  and  after 

'iitfLegnain.  jc  pain  occurs.    Not  rarely  the 


^-^•it-iri"  i^sTTUK'?*!-  «  oiif  aaBBfliir  Knae  are  demonstrable, 

jfi    "~*-i    :^*-    "*!-  ir»    tx-eifi*!  oitr  pwcaeat  is  incapable  of  dcter- 

i:-:!.:^.    '"-■•  '-    t  -n*r   -n*  nejii]«c«>  ptared  at  different  levels  Ls  the 

.1^'^'      •-.•:  L    -   ZPT   m.i^  Jfcx:*i  joii  tae  like.     Paralysia  plays 

.    ^tiZi-r  -i  «*n''-a^^  ^urr  a  Tit?  nina.'al  picture  of  tabes  dorsalis. 

-_:-!."    ^:  -.   -.   jscr  P'Cuit^  "Ji  ill  r:ni  lie  occurrence  of  the  ataxia, 

>r     .    -^*«   -         :nrx.-*L   ici:i:a  nt?  3L«xi>r  power  in  the  lower  ex- 

r^ .:_.:.-   m      *-  .:ra^:'  •^■•L    Jl:  ~iiii*<  paralysis  in  the  distribution 

L    -  -:i..i    -i-   -    .*r'-«u»::u.  rTkiiiL   ippears  early.     This  has  l)een 

iLTr-    i'.  •  L        ^  -  ;»i-  "ai  Hrurrfjiv  Tvoicti  may  gradually  subside  and 

1 1.'  ■.  :■      ..  -     1.—  ill*!  luunatiir  rc»f«i«Ay  are  less  common  manifesta- 


tile  ^tifi*\*  'jiiicHiar  changes  especially 
m  1^  .:'r-i'  rtM  izzi  urloa.     The  large  joints  are  attacked  with 

-<^'  :i.  *r*-M  I'-'-ii'v.  ')artnMiiariy  the  knee-joints.     As  a  rule,  the 
•   .:i-  ^-  ••«;:-    'i.ar^  ♦i.  uid  nhev  are  at  the  same  time  but  little,  if 
::   :...  -.  '!•:»  r  "•»  -*»aiti.  iini  alter  the  articular  enlargement  has  sub- 
s^"!    n  [irn.'^;.-  ui«i  Liiiiiyl«.>sis  may-  persist  because  the  articular 

A  ii'iij:  >tj.*r  tr-jphio  ii-itir'ier*  in  the  coarse  of  tabes  dorsalis  there  may 
jr  iitratnytie«i  lotftr'/ttri  rV,f</t/ify  of  fhe  bon^t,  an  undue  tendency  fo  laceration 
m  "'r  jiir*^  ,/  -r'./'/*  'f*ti'l„ft.^.  particularly  the  Achilles  tendon,  hemiatrophy 
K     "r  'i/n'tne.  iH'*'/ontha't  ui'trr  of  the  fiytit^  herpes  totter,  thickening  af  the  nailt, 

.UA»  '/     -tt  v.rr.i.  *.-i«f  n'liui,  and  the  hair^  etc. 

r \<*^,n'^f'}r  and  .ierMory  iVmyrdem  are  revealed  by  unusual  red- 
-t  -.<  .i:i«l  heat  of  the  skin,  by  hyperidrosis,  increased  secretion  of 
-a.- vu  :iail  of  tears,  and  the  like.  Among  the  niscercU  disturbanas 
:z  :a  v>  .l^rsalis  the  visceral  crises  deserve  first  mention.  These 
.-'Vi.-is:  in  <a«lJon  attacks  of  pain  and  fimctional  distiirbance  in 
v-^  r:uiu  orvrans.  Gfu^tric  crises  are  the  most  common  and  the  best 
kv.own.  These  consist  in  attacks  of  severe  epigastric  pain  with 
IK*  fu><*  vomitiuir*  which  may  persist  for  days,  and  is  at  times 
ireiKltxl  with  an  excess  of  hydrochloric  acid.  If  the  attacks  are 
r^iy^te\l  in  quick  succession,  the  patient  may  become  exhausted  in 
aa  alanniuiT  liegree.  Often  such  patients  are  treated  for  years  for 
ohn^nio  trastric  catarrh,  and  are  sent  each  summer  to  health-resorts 
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before  the  real  nature  of  the  gastric  disonlor  is  recognized.  At 
times  gastric  crises  deviate  from  the  typical  picture  described  in 
so  far  as  they  are  attended  either  with  severe  epigastric  pain  alone 
or  only  with  profuse  vomiting  without  such  pain. 

Among  other  visceral  crises  intestinal  crises  may  be  mentioned.  These 
are  attended  with  paroxysmal  attacks  of  diarrhea,  usually  accompanied  by 
colic.  Rectal  crises  are  attended  with  burning  pain  in  the  rectum.  Renal 
crises  suggest  the  clinical  picture  of  renal  colic,  and  are  attended  with  severe 
pain  in  the  loin,  but  they  are  generally  unattended  with  albuminuria  and 
Hematuria.  Laryngeal  crises  are  characterized  by  attacks  of  cough  and 
dyspnea  resembling  whooping-cough  or  laryngismus  stridulus.  Pharyngeal, 
bronchial,  cardiac,  clitoral,  and  urethral  crises  also  have  been  described. 

Among  other  visceral  manifestations  ocular  changes  deserve 
first  place  on  account  of  their  diagnostic  importance.  Not  rarely 
optic  atrophy  develops,  and  may  give  rise  to  gniduiil  blindness.  At 
times  blindness  occurs  early,  so  that  the  patients  must  bear  the 
burden  of  their  disease  for  many  vears  in  a  blind  state.  Parol- 
ysim  of  the  ocular  muaclcH  is  often  present,  and  it  may  disappear 
after  a  time,  being  probably  more  frequently  depend(;nt  upon 
peripheral  neuritis  than  upcm  disease  of  tiie  nuclei  of  the  nerves. 
Paralysis  of  the  laryngeal  muscles  also  is  not  rarely  observed  in  the 
course  of  tabes  dorsalis.  The  statement  that  tabic  patients  present 
valvular  lesions  of  the  heart  witli  (^special  frequency  I  am  unable 
to  confirm  from  personal  observation.  Frequently,  and  at  times 
early,  symptoms  of  paralysis  of  the  bladder  occur.  These  may 
appear  and  disappear  rep(»atedly  in  the  course  of  the  disease. 
Eventually  they  may  persist,  and  then  are  attended  with  the 
dangers  of  urinary  infection  and  of  bed-sores.  In  men  impotence 
not  rarely  occurs  early.  Women,  however,  may,  in  s)>ite  of  ad- 
vanced tiibes  dorsal  is,  conceive  and  l)ear  children  in  the  usual 
manner. 

The  coxirHc  of  tabes  dorsa/is  is  chronic,  and  the  disease  often 
extends  over  many  years.  Attempts  have  been  made  to  distin- 
guish several  stages  of  the  disease,  although  all  such  divisions 
are  somewhat  artificial  and  of  slight  practical  value.  Should  the 
ataxia  in  the  lower  extremities  become  excessive,  the  patients  wmII 
be  unable  to  move  about  alone,  own  with  the  aid  of  a  c^ne,  and 
will  be  compelled  to  remain  constantly  in  bed.  At  times  in  at- 
tempts at  walking  the  patient  may  stumble  over  his  own  feet  and 
fall  to  the  ground.  After  the  patient  has  been  confined  to  bed  for 
a  long  time  atrophy  of  tiie  muscles  of  the  lower  extremities 
develops  from  disuse,  with  a  condition  of  weakness  and  the  devel- 
opment of  muHcular  contractures.  At  times  apoplectiform  attacks 
occur  with  hemiplegia,  the  latter  disappearing;  but  if  dependent 
upon  thrombosis  of  cerel)ral  arteries  the  ]>aralysis  may  persist.  The 
nieittal  state  of  tho  patient  is  often  statcnl  to  be  an  abnormally  cheer- 
ful one.  I  should  rather  describe  it  as  one  of  fatalistic*  resignation. 
Psychic  disturbances  occur,  and  predominate  from  the  outset  in 
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cases  in  which  tabes  dorsalis  occurs  in  connection  with  progressive 
paralysis  of  the  insane.  Death  takes  place  in  consequence  either 
of  ac<jidental  disease  (pneumonia,  pulmonary  tuberculosis)  or  of 
progressive  exhaustion,  or  of  urinary  infection  or  septicemia ;  at 
times  also  with  the  occurrence  of  a  soporose  state  of  sudden  onset. 

Diagnosis. — In  the  diagnosis  of  tabes  dorsalis  reliance  should 
,be  placed  upon  the  four  typical  symptoms :  Absence  of  the  knee- 
Jjerks,  reflex    pupillary  immobility,  unsteadiness  in  station,  and 
^taxia.     Confusion  with  peripheral  pseadotabes  may  readily  occur 
when  this  condition  develops  as  a  result  of  polyneuritis.  Peripheral 
pseudotabes  occurs  with  particular  frequency  and  distinctness  in 
connection  with  alcoholic,  diabetic,  postdiphtheric,  and  toxic  poly- 
neuritis.    Although  the  reaction  of  the  pupils  may  be  exceedingly 
sluggish  in  the  presence  of  polyneuritis,  reflex  pupillary  immo- 
bility scarcely  ever  occurs,  and  the  presence  of  the  latter,  there- 
fore, is  alwavs  indicative  of  tabes  dorsalis.     Tabes  dorsalis  will 
scarce! v  be  confounded  with  cerebellar  ataxia,  because  the  knee- 
jerks  are  preserved  in  the  presence  of  cerebellar  disease.     Heredi- 
tary ataxia  often  develops  during  childhood,  and  is  attended  with 
nystagmus  and  articulatory  disturbances. 

Prognosis. — The  prognosis  of  tabes  dorsalis  is  unfavorable 
with  regard  to  recover}',  although  life  does  not  appear  to  be  ira- 
meiliately  threatened,  and  if  the  jiatient  does  not  come  under  pro- 
fessional observation  too  late  material  improvement  may  at  times 
be  brought  about. 

Treatment. — As  syphilis  is  the 'cause  of  tabes  dorsalis  in  the 
majority  of  cases,  it  might  be  supjjosed  that  in  such  cases  causal 
therapy  with  mercurial  inunctions  (5.0 — 75  grains — daily)  and 
potassium  iodid  (5.0  :  200 — 75  grains  :  6  J  fluidounces  ;  15  c.c. — 
1  tablesp<x>nful — thrice  daily)  would  yield  good  results.  Too 
much,  however,  should  not  be  expected  in  this  connection.  Im- 
provement fails  to  take  place  in  the  majority  of  cases,  or  under 
the  most  favorable  circumstances  it  is  but  slight.  This  is  prob- 
ably due  to  the  fact  that  the  patients  generally  come  under  pro- 
fessional observation  too  late,  and  that  under  the  most  favorable 
circumstances  preparations  of  mercury  and  of  iodin  are  capable  only 
of  arresting  the  morbid  process  or  checking  the  course  of  the  dis- 
ease, and  not  of  effecting  recovery.  Such  nerve-fibers  as  are 
already  detrenerate<l  are  lost  forever.  Nevertheless,  antisyphilitic 
treatment  should  always  be  advised,  and  it  should  even  be  repeated 
from  time  to  time.  Among  internal  remedies,  I  have  in  a  number 
of  cases  observcil  surprising  results  from  the  use  of  giher  niiratf, 
while  the  remaining  large  number  of  nervines  have  been  dis- 
appointing : 

B   Silver  nitrate,  0.3  (4}  grains) ; 

Aluniiniini  hydrate,  sufficient  to  make  30  pills. 
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Qjrmnastic  exercises  with  the  lower  extremities,  and  ir  neces- 
sary also  with  the  upper  extremities,  are  to  be  warmly  recom- 
raen<led.  The  patient  is,  for  instance,  instructed  to  walk  several 
times  daily  upon  certain  lines  and  figures,  and  as  a  result  the 
ataxic  disturbances  not  rarely  subside,  and  the  power  of  locomo- 
tion is  greatly  improved.  I  have  in  a  number  of  cases  also 
observed  material  improvement  in  the  power  of  locomotion  as  a 
result  of  treatment  by  suspension.  Not  much  can  be  accomplished 
by  courses  of  treatment  at  the  baths  (saline,  sulphurous,  indifferent 
baths,  courses  of  treatment  with  cold  water).  Well-to-do  patients 
may  be  advised  to  pass  the  winter  in  mild  climatic  resort^i 
(Riviera),  in  order  to  be  in  the  open  air  as  much  as  possible.  A 
sea-voyage  also  may  be  recommended.  For  neuralgias,  antipyrin 
(1.0 — 15  grains — thrice  daily)  or  phenacetin  (1.0 — 15  grains — 
thrice  daily)  may  be  employed.  At  times  subcutaneous  ii^ections 
of  morphin  must  be  resorted  to.  These  constitute  also  the  most 
reliable  means  of  relieving  severe  visceral  crises.  The  farndic 
and  the  galvanic  current  will  not  afford  any  material  relief. 
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etiology  and  Anatomic  Alterations. — Disease  of  the  lat- 
eral pyramidal  tracts  is  believed  to  be  the  cause  of  spastic  spinal 
paralysis.  Although  the  clinical  picture  of  spastic  spinal  paral- 
ysis is  by  no  means  rare,  it  has  been  shown  that  it  generally 
results  in  consequence  of  other  diseases  of  the  spinal  cord,  while 
it  occurs  with  exceeding  rarity  as  an  independent  disorder.  It  is 
encountered  with  especial  frequency  in  connection  with  myelitis, 
spinal  pressure-paralysis,  multiple  cerebrospinal  sclerosis,  com- 
bined system-disease  of  the  spinal  cord,  and  syphilitic  spinal 
paralysis.  Spastic  spinal  paralysis  develops  not  rarely  in  children 
when  in  consequence  of  protracted  or  artificial  labor,  or  during 
teething,  or  after  infections  diseases  cerebral  ])aralysis  occurs,  at 
times  in  the  form  of  nu)n(>|)legia,  at  other  times  of  hemiplegia, 
and  at  still  other  times  of  paraplegia.  The  condition  is  known 
also  as  spastic  rigidity  of  the  extremities  or  Little's  disease. 
Exposure  to  cold,  infectious  diseases,  and  alcoholism  are  mentioned 
as  causes  of  independent  spastic  spinal  ]>andysis,  although  actually 
little  of  a  definite  nature  is  known  in  tins  connection. 

S3miptomSy  Diagnosis,  and  Prognosis. — The  symptoms 

begin  generally  in  the  lower  extnMnitirs.  MusenUir  weakness  de- 
velops, and  may  progress  to  marked  paralysis.  At  the  same  time 
muscular  contractures  aj>]>('ar,  |>arti(nlarly  in  the  extensors  and  the 
adductors  of  the  thuj-h  and  in  tlic  flexors  of  the  foot.  The  <riiit 
assumes  the  character  that  has  l)c'en  dcsignatcnl  spastic-paretic. 
The  tendon-reflexes  are  abnormal Iv  increased.     Sensibility  and  the 
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functions  of  the  bladder  and  the  rectum,  however,  remain  undis- 
turbed. 

The  spastic-paretic  gait  is  characterized  by  a  peculiar  rigidity 
of  the  lower  extremities,  which  in  walking  are  applied  firmly  to 
the  ground  like  stilts.  The  extremities  are  scarcely  flexed  at  the 
hip  and  the  knee,  and  the  thighs  can  be  moved  in  front  of  each 
other  only  with  great  difficulty  on  account  of  adductor-contrac- 
ture,  so  that  often  the  pelvis  is  greatly  rotated  in  walking.  Con- 
tractures of  the  muscles  of  the  calf  often  give  rise  to  pes  equinus, 
so  that  the  patient  in  walking  first  applies  the  toes  to  the  ground, 
and  in  consequence  of  exaggeration  of  the  tendon-reflexes  the  legs 
are  set  into  tremulous  and  agitated  movement.  If  the  morbid 
process  advances,  contractures  gradually  develop  in  the  flexors  of 
the  thigh  and  the  leg,  and  these  render  walking  wholly  impos- 
sible. 

Exaggeration  of  the  knee-jei'ks  will  be  manifested  by  marked 
and  persistent  contraction  in  the  extensor  of  the  thigh  after  even  a 
slight  blow  with  the  plexor.  At  times  reflex  muscular  twitching 
occurs  as  well  in  members  not  percussed.  Ankle-donua  also  is  ex- 
aggerated ;  and  if  with  the  leg  extended  dorsal  flexion  of  the  foot 
is  practised  suddenly,  active  flexion  and  extension  of  the  foot  take 
place,  which  not  rarely  can  be  prevented  intentionally  by  rapid 
dorsal  flexion  of  the  great  toe.*  If  the  arms  are  involved,  active 
reflex  muscular  contraction  will  follow  percussion  of  the  extensor 
tendons  of  the  forearm  or  the  tendon  of  the  triceps.  The  peri- 
osteal reflexes  also  are  abnormally  increased. 

The  duration  and  the  eurahiliiy  of  the  symptoms  depend  upon 
the  nature  of  the  primary  disorder.  In  cases  of  independent 
spinal  paralysis  complete  recovery  has  been  observed  at  times  in 
the  course  of  a  few  weeks. 

Treatment. — Treatment  should  be  directed,  in  the  first  place, 
to  the  primary  disorder — causal  therapy.  In  cases  of  independenl" 
spastic  spinal  paralysis  hot  batlis,  nervines,  electricity  and  mas- 
sage have  been  employed. 

DISEASE   OF  THE    GANGUON-CELLS    OF    THE   APT- 
TERIOR  HORNS  (ANTERIOR  POLIOMYEUTIS). 

Poliomyelitis  indicates  only  inflammation  in  the  anterior  horn.* 
of  the  spinal  eor(],])ut  the  structures  upon  wliich  the  characteristic 
features  of  tlie  cliniral  picture  depend  are  the  multipolar  motor- 
trophic  ganglion-colls  in  the  anterior  horns,  whose  destruction  is 
followed  hy  flaccid  paralysis  of  t\\e  related  muscles,  rapidly  de- 
veloping degeverative  mmcnlar  atrophy,  degenerative  'eleJric  reae- 
Hon  in  the  diseased  nerves  and  muscles,  f/io////oH  of  the       ^  rn. 

*  Irritation  of  the  sole  of  the  foot  inducer  extension  of  tli*^  op-^  *  . 
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with  preservation  of  cutaneous  HensibilUy  and  of  the  functions  of  the 
bladder  and  the  rectum.  In  accordance  with  tlie  course  of  the  dis- 
ease and  the  age  of  the  patient,  several  (finical  varieties  may  be 
distinguislied,  namely  :  acute  spinal  paralysis  of  childhood  ;  acute, 
subacute,  and  chronic  spinal  paralysis  of  adults;  spinal  progres- 
sive muscular  atrophy. 

ACUTE  SPINAL  PARALYSIS  OF   CHILDHOOD. 

etiology. — Acute  spinal  paralysis  of  childhood  is  one  of  the 
most  common  diseases  of  this  period  of  life,  and  experience  has  shown 
that  it  is  more  common  in  boys  than  in  girls,  and  that  it  occurs 
especially  at  the  perioil  of  dentition,  and  from  that  time  on  to  the 
fourth  year  of  life.  There  is  a  tendency  at  the  present  day,  and 
not  without  reasf)n,  to  assume  the  occurrence  of  infection  in  many 
cases,  as  in  the  first  place  the  entire  course  of  the  disorder  corre- 
sponds in  many  respects  with  that  of  an  acute  infectious  disease, 
and  in  addition  the  disease  occurs  at  times  in  endemic  or  epidemic 
distribution.  Besides,  exposure  to  cold,  traumatism,  fright,  and 
emotional  disturbances  generally,  difficult  dentition,  and  antecedent 
infectious  disease  are  assumed  to  be  causative  factors. 

Anatomic   Alterations. — The   alterations   of    acute    spinal 

Earalysis  of  childhooil  arise  from  the  bl(X)d-vessels  of  the  anterior 
orns.  These  are  dilated  and  extremely  tortuous,  ruptured  in 
places,  and  presenting  in  their  adventitial  lymph-sheaths,  as  well 
as  outside  of  these,  accumulations  of  round  cells.  The  ganglion- 
cells  are  swollen,  plump,  in  part  deprived  of  their  processes,  and 
thev  are  likewise  surrounded  bv  round  cells.  In  the  fresh  state 
the  inflammatory  area  j)resents  a  blood -red  and  softened  appear- 
ance. Subsequently  it  becomes  converted  into  a  sort  of  cicatricial, 
sclerotic,  and  contracted  tissue,  which  contains  but  a  few,  if  any, 
ganglion-cells,  and  may  |)ersist  throughout  the  rest  of  life.  Even 
after  the  lapse  of  many  years  the  disease-focus  is  recognizable 
from  the  contraction  and  diminution  in  size  of  the  anterior  horn. 
The  disease  is  at  times  unilateral  and  at  other  times  bilateral,  and 
it  may  appear  as  a  small,  circumscribed  focus  or  as  an  extensive 
process,  or  as  a  number  of  disseminated  foci.  In  the  anterior 
nerve-roots  related  to  the  foci  of  disease  degeneration  and  disa]>- 
pearance  of  nerve-fibers  are  found — alterations  that  may  be  traced 
in  the  periphend  nerves  to  the  museles.  In  the  muscles  atrophy 
of  muscular  fibers  takes  |)laee,  with  increase  in  the  connective 
tissue,  the  latter  being  mA  ran'ly  well  supplied  with  fat-cells.  The 
atrophic  mus(!ular  fibers  are  eliaraeterized  by  an  abundance  of 
sarcolemma-nuclei,  and  often  also  hy  unusual  distinctness  of  their 
transverse  striation.  Other  musel(»-fil)ers  exhibit  fibrillation  and 
vitreous  degenenition.  In  addition  to  atr(>phic  muscle-fibers,  here 
and  there  also  hypertrophic  fibers  are  present,  which  not  rarely 
contain  vacuoles  and  accumulations  of  nuclei. 
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^^  paralyzed  memhcr  presents  a  cvaaotic  appear- 
*-*-ly  feeU  cool.  TropMc  diatnrbances  likewise  have 
The  skill  of  tile  paralyzed  parts  frequently  pre- 
*^lly  thick  layer  ot  adipose  tissue,  which  in  part 
'*-"*'Ued  wasting  of  the  psiralyzcd  luuseles.  Alw),  in 
^•^isclves  active  deposition  of  iiit  takes  place,  which 
-**t;s  the  loss  of  actual  mnscular  tissue.  It  is  note- 
^*».t  the  bones  are  notably  retarded  in  growth,  are 
'*-»aUy  brittle,  and  wlicn  the  child  has  growu  up  the 
*^V»cr  at  times  forms  only  a  small  appendage.  Even 
?&.  and  bliHHl- vessels  in  tlie  distribution  of  the  nius- 
*s   fail  to  grow  norniiilly. 

*^Oiial  activity  of  the  blaiMir  and  the  ra-tiim  does  not 
^**/ar  CDttlractmrx  develop  frequently  in  tbc  course  of 
-**d  tliey  may  give  rise  to  iimrKcil  deformities  and  in- 
th  the  fnnction  of  tlie  paralyzed  members.  Al>nornial 
»n  tlie  licaltliy  muscles,  tlie  weight  of  the  bed-clotli- 
Vilar  cireuiu.'-tances  arc  the  cansativc  factors  for  such 
■  ^rtening.  Under  such  conditions  club-foot  of  any 
'  develop,  as  well  as  spinal  curvature,  flail-joint,  and 
r'oor  patients  may  pass  tlirougli  life  as  cripples,  and 
'  infirmity  as  a  means  for  exciting  tlie  syniiiathy  of 
tcr  cireiimstanees,  Tliey  often  devise  ingt^nious  ap]>a> 
i  purjuise  of  neutralizing  the  functional  disturbance  in 
the  arms,  as,  f<)r  instance,  finpiHirls,  npon  which  tliey 
aout,  rolling  vehicles,  and  the  like. 

•ae  qjf  the  ilhffw  is  chronic,  and  the  psitionts  often  attjiin 
|e.  Occasionally  symptoms  of  Mjiliiat  jii-ogrenHive  mut- 
ny  develop  at  a  later  inriod.  Other  patients  bec<nne 
epileptic.  Some  ari'  gri'atly  burdened  by  excessive 
vhicli  many  patients  arc  predisposed  by  sctlentary  pnr- 
sficient  activity. 

JSlS. — The  rec< Ignition  of  acute  spinal  |»aralvsis  of 
8  easy.  The  .lisc:isc  might  most  n.a.lily  I.e  coiiioundc<l 
polTiieuritis,  but  with  th<>  latter  mitvcs  and  muscles  ani 
ensilivc  to  jirc^siirc,  arid,  in  addition,  varions  sensory 
IS  are  pn'^cul.  Parturitional  or  obstetric  palsies  (p.  49!l) 
h\  t'nini  birth,  and  in  c;im's  of  spastic  spinal  paralysis 
-rcflcxc-  arc  cxaL-ir-rnlrd. 

3Sis.— Altlioimli,  ;i-  a  rule,  the  di-order  Is  iinatlcmled 
er  to  lif.-,  ncv'Tthilr-s  \h<-  |ir..irn...-.ti<-  outlr.ok  is  not 
because  tlir  |.aialv>i-  d,,r>  not  siib.idc  ^uid  miwidar 
S  aii'l  .Ictli'ii-iit   irri.wtii    of  tiie  bmics  increase   llie  in- 
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applied  to  the  head,  and,  if  the  child  can  swallow,  phenacetin 
0.3 — 4^  grains — twice  daily)  or  antipyrin  (0.3 — 1^  grains — twice 
aily)  administered  internally.  The  application  of  an  ice-bag  to 
the  vertebral  coluiim  may  also  be  advised.  For  the  paralysis, 
massage  should  be  practised  daily.  At  the  same  time  varied 
passive  movements  of  the  joints  should  not  be  omitted,  in  order 
to  prevent  as  much  as  possible  the  development  of  contractures. 
The  application  of  electricity  to  the  spinal  cord  and  to  the  para- 
lyzed muscles  will  be  attended  with  as  little  suox^ess  as  the  internal 
administration  of  the  Various  nervines.  Little  also  is  to  be  ex- 
pected from  baths  (saline  or  sulphurous  or  indifferent  thermal 
baths).  On  the  other  hand,  surgical  and  orthopedic  measnres  may 
yield  good  results  in  the  presence  of  contractures. 


ACUTE,  SUBACUTE,  AND  CHRONIC  INFLAMMATION  OF  THE 
GANGUON-CELLS  OF  THE  ANTERIOR  HORNS  IN  ADULTS 
(ACUTE,  SUBACUTE,  AND    CHRONIC    PCMJOMYELITIS    OF 

ADULTS). 

Acute  anterior  poliomyelitis  of  adults  in  its  clinical  course  most 
closely  resembles  acute  spinal  paralysis  of  childhood.  It  is,  on 
the  whole,  a  rare  disease,  which  experience  has  shown  is  more 
common  in  men  than  in  women,  and  which  generally  occurs  before 
the  thirtieth  year  of  life.  It  has  been  observed  in  the  sequence  of 
infectious  diseases  (puerperal  fever,  gonorrhea).  I  have  had  under 
observation  individuals  in  whom  the  affection  gave  the  impression 
of  being  an  independent  injeciious  disease.  Exposure  to  coldy  trav- 
viatism,  over-exertion,  and  alcoholic  and  venereal  excesses  also  are 
capable  of  acting  as  causes.  The  disease  begins  with  febrile  pro- 
dromes. Often  a  chill  occurs  at  the  beginning,  followed  by  nigh 
fever,  stupor,  and  delirium — a  condition  that  often  persists  tor 
one  or  two  weeks.  Clonic  convulsions  are,  however,  commonly 
absent,  perhaps  because  the  motor  cortical  centers  are  more  rt^sist- 
ant  in  adults  than  in  children.  Muscidar  parol ysis  then  generally 
sets  in  suddenly,  and,  as  in  cases  of  spinal  paralysis  of  children,  it 
is  of  flaccid  tyjx%  is  attended  with  rapid  degenerative  wasting, 
degenerative  electric  reaction,  and  increased  mechanical  irrita- 
bility, with  loss  of  the  cutan(»ous  and  tendinous  reflexes,  while 
sensibility  and  the  functions  of  the  bladder  and  the  rectum  exhibit 
no  derangement.  At  times  the  paralyzed  nerves  and  muscles  are 
sensitive  to  pressure,  and  the  overlying  skin  is  often  mottled  blue 
and  feels  cold.  Further,  the  paralysis  at  times  subsides  in  part — 
temporary  paralysis — and  in  individual  rare  cases  the  paralysis 
has  disappeared  entirely.  The  paralysis  disappears  especially 
from  such  muscles  as  exhibit  no  degenerative  electric  reaction. 
The  diatribution  of  the  paralysis  varies,  as  with  spinal  paralysis  of 
childhooil,  between  monoplegia,  ]iaraplegia,  hemiplegia,  and  paral- 
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ysis  of  individual  neuromuscular  areas.  Cerebral  nerves  are  but 
rarely  affected.  After  the  paralysis  has  existed  for  some  time 
muscular  contractures  may  develop.  Disturbances  in  growth  of 
bones,  tendons,  fasciee,  and  blood-vessels  do  not  occur,  because  the 
members' of  the  patient  are  fully  developed. 

The  diag^nosis,  the  prog^nosis,  and  the  treatment  are  the 
same  as  for  acute  spinal  paralysis  of  childhood. 

Sabacnte  and  chronic  anterior  poliomyelitis  of  adults  is  due  to 
the  same  causes  as  the  acute  variety,  is  likewise  one  of  the  less 
common  diseases  of  the  spinal  cord,  and  develops  generally  between 
the  thirtidh  and  the  fiftieth  year  of  life.  The  disorder  sets  in  in- 
sidiously without  antecedent  febrile  manifestation,  most  commonly 
in  the  extensors  of  the  leg,  then  slowly  invading  the  muscles  of 
the  trunk  and  the  arms,  and  oven  those  supplied  by  the  cerebral 
nerves.  Less  commonlv  the  onset  is  marked  bv  paralvsis  in  the 
arms,  and  this  may  then  extend  to  the  legs.  The  disease  is  pro- 
gressive in  course,  although  it  may  happen  that  the  paralysis  sub- 
sides spontaneously  in  part  or  at  times  even  entirely — temporary 
paralysis ;  although,  on  the  other  hand,  danger  exists  that  the  dis- 
ease may  involve  cerebral  nerves  (hypoglossal,  vago-accessory, 
glossopharyngeal),  and  death  result  from  inspiration-pneumonia 
or  paralysis  of  respiration  or  of  (jardiao  action.  Accordingly  as 
the  muscular  paralysis  develops  within  a  few  weeks  or  many 
months  a  distinction  is  made  between  subacute  and  chronic  polio- 
myelitis. The  character  of  the  paralysis  is  that  already  described 
for  anterior  j>oliomyelitis  (flaccid  paralysis,  rapid  degenerative 
muscular  atrophy,  degenerative  electric  reaction,  abolished  reflexes, 
preservation  of  cutaneous  sensibility,  retained  functicmal  activity 
of  the  bladder  and  the  rectum).  When  the  paralysis  has  existed 
for  some  time  muscular  rontradurc  may  develop.  The  clvrdtion 
of  the  disease  mav  extend  over  four  vcars. 

The  anatomic  alterations  consist  in  disappearance  of  the 
large  motor-trophic  ganglion-cells  in  the  anterior  horns.  In  addi- 
tion, changes  in  the  blood-vessels  (thickening  of  the  wall,  nuclear 
multiplication  and  hyj)erplasia  of  the  neuroglia)  may  occur.  De- 
generation and  atrophy  of  nerve-fibers  also  have  been  found  in 
the  anterior  nerve-roots  and  in  the  peripheral  nerves. 

In  some  cases  areas  of  degciu'ratioii  have  been  fbiiiul  in  some  columns 
of  the  cord  and  disappearance  of  ganp-lioii-crlls  in  the  columns  of  Clarke. 

The  diagnosis  is  not  always  easy.  Sul)acute  and  chronic 
anterior  jX)liomyelitis  is  distinguished  frcnn  .^ijjinffl  progressive  mus- 
cular atrophy  hy  the  fact  that  progressive  muscular  atrophy  gener- 
ally begins  in  the  muscles  of  the  hand,  that  atrophy  of  the  nuiscles 
precedes  paralysis,  and  that  tiie  atrophy  involves  the  muscles  only 
m  bundles  (fascicular),  and  not  totally  as  in  cases  of  anterior  polio- 
myelitis. Amyotrojthii'  lateral  srlcrosiR  is  attended,  in  a<ldition  to 
muscular  wasting  and  contractures,  especially  with  exaggeration 
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of  the  tendinous  and  periosteal  reflexes.  Finally,  in  the  presence 
of  progressive  polyneuritis  sensory  disturbances  are  generally  pres- 
ent in  addition  to  motor  disorders. 

The  prognosis  and  the  treatment  are  the  same  as  for  acute 
spinal  paralysis  of  childhood. 

SPINAL  PROGRESSIVE  MUSCULAR  ATROPHY. 

Htiolosy. — Little  of  a  definite  nature  is  known  with  regard 
to  the  etiology  of  spinal  progressive  muscular  atrophy.  The  dis- 
ease, which  is  uncommon,  occurs  more  frequently  in  meuy  and,  as  a 
rule,  develops  on  ly  after  the  thirtieth  year  of  life.  Among  the  causati  ve 
factors  exposure  to  cold,  over-exertion,  tranmatism,  and  antecedent 
infectious  disease  have  been  mentioned.  In  exceptional  instances 
spinal  progressive  muscular  atrophy  has  been  observed  in  persons 
that  in  early  life  had  suffered  from  spinal  paralysis  of  childliood. 
On  the  other  hand,  heredity,  in  contradistinction  from  the  myo- 
pathic form  of  progressive  muscular  atrophy,  is  not  of  especial 
etiologic  significance. 

Anatomic  Alterations. — There  is  a  great  deficiency  in  good 
and  reliable  anatomic  descriptions.  The  disease  is  characterized 
by  disappearance  of  the  large  motor-trophic  ganglion-cells  in  the 
anterior  horns  of  the  spinal  cord.  At  the  same  time  the  ganglion- 
cells  frequently  become  filled  with  yellowish  or  yellowish-brown, 
gninuljir  pigment,  undergo  progressive  contraction  to  small  round- 
ish struptures  without  processes  (so-called  pigmentary  degenera- 
tion of  the  ganglion-cells),  and  finally  undergo  complete  destruc- 
tion, while  neuroglia  takes  their  place.  The  destruction  of  each 
gjuig] ion-cell  is  necessarily  followed  by  degeneration  of  the  entire 
spinal -peripheral  neuron,  and  accordingly  degeneration  and  atrophy 
of  the  nc^rve-fibei's  can  be  traced  in  the  related  arUerior  nerve-rools 
of  the  spinal  cord  and  in  the  peripheral  nerves  to  the  muscles. 
The  (fij<ea>irfj  muscJrs  exhibit  marked  atrophy  and  a  light,  usually 
brownish  color.  The  loss  of  individual  muscle-fibers  can  be  seen 
with  especial  distinctness  on  transverse  section,  while  the  inter- 
stitial connective  tissue  is  abnormally  increased  and  generally 
contains  many  nuclei.  In  many  places  muscle-fibers  are  replaced 
by  remains  of  frnuuilar,  yellow  or  brownish  pigment.  Here  and 
there  abnormal Iv  (lilat<Ml  blood-vessels  with  thickened  walls  can 
be  seen.  In  addition  to  atrophic  muscle-fibers  a  greater  or  lesser 
nunibor  of  hypertrophied  muscle-fibers  are  present,  and  which  not 
mrclv  exhibit  vacuoles  and  nests  of  nuclei. 

The  disappearance  of  the  muscular  fibers  occurs  in  various  ways.  Mus- 
cular libers  can  be  seen  that  are  characterized  by  marked  diminutiveness, 
dist  inct  transverse  striation,  and  an  abundance  of  sarcolemma-nuclei.  Other 
mu>cle-fil>ers,  on  the  other  liand,  exhibit  granular  turbidity,  fatty  degenera- 
tion. tibrilUiry  or  discoid  disintegration  or  fibrillation  as  in  the  caseof  yitreous 
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Symptoms. — Muscular  atrophy  and  the  muscular  weakness 
and  muscular  paralysis  dependent  thereon  generally  appear  first 
in  the  small  muscles  of  the  hand,  in  the  thenar  and  hypi^thenar 
eminences,  in  the  interosseous  and  the  lumbrical  muscles.  Then 
the  extensors  upon  the  dorsal  aspect  of  the  forearm  are  involved, 
next  the  deltoid  muscle,  and  only  subsequently  the  muscles  of  the 
upper  arm.  The  process  may  gradually  extend  to  the  muscles  of 
the  trunk.  The  muscles  of  the  leg  either  remain  exempt  or  are 
involved  only  late.  Not  rarely  the  disease  extends  from  the 
ganglion-cells  of  the  anterior  horns  of  the  cervical  portion  of  tlie 
spinal  cord  to  the  ganglion-cells  of  the  nuclei  of  the  cerebral 
nerves  on  the  floor  of  the  fourth  ventricle,  which  have  the  same 
functions  as  the  ganglion-cells  of  the  spinal  cord.  The  nuclei 
of  the  hypoglossal,  vagrnaccessor}',  glossopharyngeal,  and  facial 
nerves  especially  are  involved,  and,  accordingly,  to  the  symptoms 
of  spinal  progressive  muscular  atrophy  the  clinical  picture  of 
chronic  progressive  bulbar  paralysis  is  superadded.  Naturally, 
the  reverse  may  happen ;  that  is,  progressive  bulbar  pirnlysis 
develops  first,  the  disease  of  the  ganglion-cells  extending  from 
the  nuclei  of  the  cerebral  nerves  to  the  ganglion-cells  of  the  cer- 
vical cord,  with  the  development  secondarily  of  spinal  progressive 
muscular  atrophy. 

The  muscles  of  the  right  hand  ar(»  involved  somewhat  earlier 
than  those  of  the  left.  Only  in  left-hnnded  persons  and  in  tliose 
whose  work  requires  greater  use  of  the  left  hand  does  the  disorder 
begin  in  this  hand.  In  either  event  the  other  hand  also  is  soon 
involved,  and  the  disease  then  exhibits  a  symmetric  distribution. 
The  disorder  usually  sets  in  insidiously.  The  patients  generally 
note  at  first  undue  readiness  of  fatigue  and  awkwanlness  in  the 
movements  of  the  fingers,  and  on  more  careful  examination  it  will 
be  found  that  the  thenar  and  hy|K)thenar  eminences  have  lost  their 
fulness  and  are  flattened,  so  that  the  subjacent  metacarpal  bones 
can  be  readilv  reached.  The  thumb  is  often  abducted  and  ex- 
tended,  so  that  the  so-called  ape's  hand  results,  as  lou^  as  the 
extensors  of  the  thumb  and  the  long  adductor  upon  the  dorsal 
aspect  of  the  forearm  remain  intact.  Interosseous  spaces  of 
unusual  depth  upon  the  dorsum  of  the  hand  result  from  atroi)hy 
of  the  interosseous  muscles,  and  disappearance  of  the  lumbrical 
muscles  will  be  disclosed  by  apparent  excavation  of  the  palm  of 
the  hand  and  prominence  of  the  tendons  of  the  flexors  of  the 
fingers  beneath  the  skin  of  the  palm.  M'caknessof  the  intcrossci 
oft>en  gives  rise  to  the  claw-hand.  The  more  marked  the  muscular 
atrophy  the  greater  is  the  weakness  of  the  wasted  muscles  and 
the  more  pronounced  is  the  functional  disturbance  in  the  fingers. 

Muscular  wasting  in  the  extensors  upon  tiii"  dorsal  aspect  of 
the  forearm  gives  rise  to  an  appearance  of  emaciation  and  flattening. 
The  interosseous  space  between  the  ulna  and   the  radius  oitcn  is 
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distinctly  recognizable  as  a  deep  depression,  and  tlie  borders  of  the 
radius  and  tlie  ulna  can  be  readily  palpated  (Fig.  81).  The 
supinators  long  remain  intact,  iindei^ing  atrophy  only  when  the 
biceps  and  the  internal  brachial  in  the  upper  arm  are  involved. 
In  the  presence  of  atrophy  of  the  deltoid  the  region  of  the  shoulder 


appears  flattened,  and  the  head  and  the  neck  of  the  humerus  are 
readily  accessible  through  the  skin.  At  times  a  depression  between 
the  heiidof  thchumenisand  the  acromion  process  is  appreciable  on 
ocular  in.<i)ection.  This  is  indicative  of  a  flail-juiat,  which  results 
from  the  fact  that  the  deltoid  is  so  greatly  weakened  in  its  powers 
tliiit  the  forc-irni  by  reason  of  its  weight  drops  downward  and  its 
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articular  head  is  separated  from  the  glenoid  cavity.  The  weakness 
of  the  deltoid  muscle  is  characterized  particularly  by  an  inability 
to  raise  the  arm  to  the  horizontal  level  at  all  perfectly  or  for  more 
than  a  short  time.  Of  the  muscles  of  the  upper  arm,  the  triceps 
remains  uninvolv^ed  the  longest. 

An  exceedingly  common  symptom  of  spinal  progressive  atrophy 
is  fascicular  (flbiillary)  muscular  contraction.  This  consists  in  sud- 
denly occurring  and  rapidly  disappearing  muscular  twitching,  in- 
volving isolated  muscle-bundles.  At  times  it  is  so  persistent 
and  distributed  among  so  many  muscles  that  these  appear  to  be 
in  a  condition  of  constant  restlessness.  In  other  cases,  however, 
a  long  time  elapses  before  the  muscular  twitching  becomes  visible. 
It  can  often  be  induced  artificially  by  i)ercussion,  by  blowing  uj>on 
the  skin  or  spraying  it  with  cold  water.  Nothing  of  a  definite 
nature  is  known  witli  regard  to  its  development.  It  occurs  tran- 
siently also  in  healthy  |X'rsons  under  the  influence  of  cold,  as, 
for  instance,  on  removal  of  tiie  clothing.  Degenerative  electric 
reaction  is  present  in  the  atr()j>hied  muscles,  although  the  exam- 
ination requires  skill  and  attention,  as  the  atrophy,  and  accord- 
ingly also  the  degenerative  electric  reaction,  are  often  present 
only  in  bundles  of  muscles.  All  reflex  movements  (cutaneous, 
tendinous,  and  periosteal  reflexes)  are  wanting,  or  at  least  are 
enfeebled,  in  the  distribution  of  the  affected  muscles.  Cutaneous 
sensibility  remains  unchanged,  but  not  rarely  the  diseased  nerves 
and  nuiscles  are  sensitive  to  pressure.  Vasomotor  disturbances 
occur  frequently,  and  give  rise  to  cyanotic  discoloration  and  cold- 
ness of  the  skin,  particularly  in  the  fingers,  hands,  and  forearms. 
At  times  trophic  disturbances  occur,  as,  for  instance,  thickening 
and  brittleness  of  the  skin,  abnormal  growth  orf  hair,  pemphigus, 
herpes,  thickening  of  tendons  or  joints.  The  functions  of  the 
bladder  and  the  rectum  remain  undisturbed. 

The  disease  pursues  an  extremely  slow  coiirse  and  sometimes 
extends  over  manv  vears.  The  irreater  the  number  of  arm-muscles 
that  waste  and  become  incapacitated  t'nnctionally  the  greater  is 
the  degree  of  helplessness  of  the  patient.  MuMCfdar  contracbires 
also  develop  gradually.  If  the  extensors  of  the  back  are  involved 
in  atrophy  and  paralysis,  the  patient  eventually  will  be  unable  to 
assume  the  erect  position  unaided.  If  bfilhdr  symptoms  are  super- 
added, the  tongue  undergoes  wasting,  becomes  movable  with  diffi- 
culty, and  exhibits  fibrillary  contractions,  and  difficulties  in  speech 
and  in  the  formation  of  a  bolus  develop  as  a  result  of  hypoglossal 
paralysis.  Difficulty  in  swallowing,  paralysis  of  the  laryngeal 
muscles,  and  acceleration  of  the  action  of  the  heart  occur  (pand- 
ysis  of  the  glossophar^iigeal  and  vago-accessory).  The  muscles 
of  the  face,  and  especially  those  of  tin*  lips  and  the  cheeks, 
become  thin,  atrophied,  and  stiff,  and  movable  with  difficulty 
(facial  palsy).    The  complication  is  of  serious  significance,  because 
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death  may  result  rapidly  in  consequence  of  inspiration-pnciinionia 
or  (liiralysis  of  respiration  or  of  cardiae  action. 

Diagnosis. — llie  diaguoi^is  of  spinal  progressive  luueciilar 
paralynjis  can  acarc«Iy  be  considered  difficult.  C'oufusion  mipht 
most  likely  occur  with  myopatluc  and  aenral  progressiTe  muBcnl&r 
atrophy;  that  is,  with  those  varieties  of  pi-ogrei-sive  miisouliir 
wastiug  and  paralysis  dependent  upon  disease  of  the  muscular 
structure  itself  or  of  the  peripheral  nerves.  In  the  difierential 
diagnosis  it  should  be  borne  in  mind  that  myopathic  and  neural 
progressive  muscular  atrophy  are  frequently  hereditary,  begin  at 
times  in  early  life,  and  frequently  commence  in  the  muscles  of  the 
legs  or  the  facial  muscles,  or  in  the  muscles  of  the  shoulder^rdle. 
The  same  muscular  changes  as  occur  in  spinal  muscular  atrophy  are 
oijserved  also  in  syriitgomyeliu,  but  the  latter  Is  attended  l)esi<ie« 
with  jiartial  anesthesia  and  trophic  disorders.  Spinal  pni^n^psive 
musf^ular  atrophy  is  distinguished  from  snbacute  and  ctanmlc  ante- 
rior poliomrelitis  by  the  fact  that  in  the  former  muscular  atntphj" 
appears  first,  and  then  weakness  and  paralysis  of  the  atrophic  mus- 
cles while  in  poliomyelitis  paralysis  appears  first,  and  tiien  atrophy 
of  the  paralyzed  muscles  occurs.  Clironic  polynnirttU  does  not 
pursue  the  typical  course  of  spinal  progressive  muscular  atrophy, 
and  it  is  generally  attended  also  with  sensorj-  disturbances.  Occa- 
sionally muscular  atrophy  complicates  antecedent  utliritis.  Under 
such  circumstances  only  a  few  muscles  in  the  vicinity  of  the  in- 
flameil  joint  are  involved. 

Prognosis. — Spinal  prt^ressive  muscular  atrophy  is  an  in- 
curable disease  of  pn^ressive  course  and  distribution.  The  prog- 
nosis is  therefore  unfavorable.  I-ife  naturally  may  be  preserved 
for  many  years,  particularly  if  bulbar  symptoms  do  not  oc<nir. 

Treatment. — Internal'  remedies  are  without  effect.  In  the 
first  place,  massage  of  the  affected  muscles  may  be  reeoni  men  tied. 
At  lenst,  no  more  can  be  accomplished  by  electric  treatment  of  the 
mui^les.  Batbs  (indifferent,  saline,  sulphurous)  have  also  been 
employed. 

COMBINED  SYSTEM-DISEASES  OF  THE  SPINAL 
CORD. 

HEREDITARY  ATAXIA- 

Etiology. — Hereditary  ataxia  is  an  uncommon  disease,  first 
carefully  studied  by  Friedreich,  and  therefore  known  nW  aft 
tViedreieh'a  ataxia.  The  disorder  is  generaily  an  hereditary  or 
familial  one,  and  boys  are  more  commonly  attacked  than  giHs. 
Mental  disease  and  alcohalism  in  the  jiarents,  as  well  as  utAeedeai 
infectious  disease,  have  beiii  nnmtHl  as  eausittive  facront. 

Symptoms  and  Diagnosis. — The  disease  generally  begini 
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in  childhood  (between  the  third  and  the  seventh  year)  or  at  the 
period  of  puberty.  The  most  conspicuous  symptom  is  the  mark- 
edly ataxic  gait,  which  is  suggestive  of  the  staggering  of  an  intoxi- 
cated person.  Marked  swaying  of  the  body  is  noticeable  particu- 
larly on  standing — static  ataxia.  The  ataxia  soon  extends  from 
the  legs  to  the  arms.  In  walking  the  head  is  involved  in  active 
oscillation.  The  muscles  of  articulation  and  the  ocular  muscles 
also  are  involved  in  the  ataxia,  with  the  development  of  ataxic 
anarthria  and  ataxic  nystagmus.  Swaying  of  the  body  when  the 
eyes  are  closed  is  frequently,  though  not  invariably,  present.  The 
Imee-jerk  is  almost  always  absent.  The  foot  often  exhibits  deform- 
ities, and  the  great  toe  is  generally  in  a  position  of  dorsal  flexion. 
Spinal  curvature  tdm  is  frequent.  In  contradistinction  from  ordi- 
nary tabes  dorsalis  sensory  disturbance,  vis<^eral  crises,  paralysis  of 
the  bladder  and  the  rectum,  trophic  changes,  reflex  immobility  of 
the  pupils,  paralysis  of  ocular  muscles,  and  optic  atrophy  are 
almost  always  wanting.  The  disease  pursues  a  chronic  course,  and 
at  times  may  extend  over  more  than  thirty  years.  Death  usually 
results  from  some  accidentally  intercurrent  disease. 

Anatomic  Alterations. — Disappearance  of  nerve-fibers  and 
proliferation  of  neuroglia  are  found  in  the  spinal  cord  in  the  poste- 
rior columns,  in  the  lateral  pynimidal  tracts,  in  the  lateral  cerelKjUar 
tracts,  and  in  the  tracts  of  Gowers  (Fig.  82).  Disappearance  of 
ganglion-cells  and  of  nerve-fibers  has  l)een  observed  also  in  the 
columns  of  Clarke.  The  posterior  spinal  nerve-roots  are  often 
thin,  atrophic,  and  gray.  Nerve-degeneration  has  been  observed 
^Iso  in  peripheral  nerves.  Recently  attention  has  been  called 
by  several  observers  to  atrophy  of  the  cerebellum,  and  there  is  a 
tendency  to  ascribe  the  staggering  gait  to  this  condition  (cerebellar 
ataxia).  There  is  much  in  favor  of  the  view  that  the  anatomic 
alterations  result  from  defective  developmiMit  of  individual  por- 
tions of  the  spinal  cord  and  the  cerebollnm. 

Frog^nosis  and  Treatment.— Tliere  can  be  no  hope  of 
therapeutic  su(M!ess,  and  the  prognosis  is  therefore  unfavorable 
with  regard  to  recovery. 

AMYOTROPHIC  LATERAL  SCLEROSIS- 

Btiology. — Atnyotrophio  latenil  sclerosis  is  a  rare  (Jincfh^e, 
which  is  observed  morr  co/mnon/j/  In  iroincn  than  in  men,  and 
generally  appears  hcfircen  the  fliirftf-fijVi  (tnd  (he  fiftieth  year  of  fife. 
Exposure  to  cold,  traumatism,  and  emotional  disturbances  have  been 
mentioned  as  causative  factors.  Ticad-poisoning  also  is  thought 
to  be  responsible  for  the  disease.  Jsolated  observations  have  been 
made  pointing  to  tlie  hrredifarj/  and  familial  orrurreuce  of  the 
disorder. 

Anatomic  Alterations. — The  affect  ion  represents  a  disease 
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i\f  ilin  motor-Uttral  pyramidal  tracts  and  the  motar-tcopliie 
Q«Ua  In  tho  anterior  homi  of  the  spinal  cord,  and  accordinglT  ooo- 
n\H\H  ill  M  (uiinhiimtion  of  tho  symptoms  of  lateral  sclerot^is  and 
(Immo  of  rhrtuiit^  iihtorior  |H>liomyolitis,  The  dis^ease  of  the  lateral 
pyniiniilul  tnu^ts,  whirh  inmsists  in  loss  of  nerve-fibe*^  and  in- 
oi'i^iiio  \\(  uiMUHt^lia,  (Hvurs  firsts  and  may  at  timfs  Im-  £:A>ved 
to\\ai>l  tho  hnnu  tlmHii>:hout  the  entire  motor  or  on 
\M\\\\  \\\  tho  luotor  ^u»4rl^**n-<vUs  of  the  oen?4vral  <vr 
tho  \liMN»iMM^f  the  jijiin^rli^^^^vlU  of  tlie  anttfTwr  i>:4 
^liv^^lHvu'^uuv  of  ^u\4rnoi>-ivn2s  ainl   pivCiifffxi^nL  «*£  sfom^Isa 

Hkvuu)  uorv\^i\y^?s  nnd  in  tht^  |vnpbe?al  aucrist  ^  ai»  ainytt^s, 
)  h\^  u\uv,*K\>  ihom^^K\>*  al<»i^  mav  ^xiabre  taosesKsacT^  AcznoaT. 


rho  outuv  UK^v^r  jxAth  tVw^,^  ti>e  <y«vi«il  jvcasx  ai  :ai*  i 


i.VA\l  vvtvi.'v  «\    ji:?:^r'\^c     i:*rvc    ^-^^aauicsi 
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Cervical  portion 


Dorsal  portion — 


forearm,  invades  the  deltoid  and  other  muscles  of  the  upper  arm, 
and  latest,  if  at  all,  involves  the  flexor-muscles  of  the  forearm. 
It  is  noteworthy  that  the  muscles  do  not  undergo  fascicular  atro- 
phy or  wasting  in  bundles,  but  throughout  their  entire  extent. 
The  atrophic  muscles  exhibit  fas- 
dcalar  (fibrillary)  contractions  and 
degenerative  electric  reaction. 

Should  the  changes  in  the  spinal 
cord  extend  downward  from  the  cer- 
vical portion,  the  patients  complain 
of  Bti&ess  in  the  back  if  the  mus- 
cles in  this  situation  become  in- 
volved. Involvement  of  the  mus- 
cles of  the  lower  extremity  will  be 
indicated  by  weakness  and  a  spas- 
tic-paretic  gait.  The  patients  make 
short,  stumbling  steps,  scrape  the 
feet  upon  the  ground  in  walking, 
move  the  legs  rigidly  like  stilts, 
and  in  consequence  of  contracture 
of  the  abductors  push  one  thigh 
before  the  other  with  difficulty. 
At  the  same  time  the  knee-jerk 
and  ankle-clonus  are  greatly  in- 
creased. Cutaneous  sensibility  and 
the  functions  of  the  bladder  and 
the  rectum  exhibit  no  alteration. 
Should  bulbar  symptoms  apjx'ar, 
the  tongue  undergoes  atrojihy, 
with  the  development  of  disturb- 
ances in  the  formation  of  the 
bolus  and  in  articulation  (hypo- 
glossal paralysis).  The  muscles 
of  the  chin  and  the  cheek  undergo 
wasting  and  b(;come  rigid.  The 
masseteric  reflex  is  exaggerated. 
In  consequence  of  vago-arcessorv 
and  glossopharyngeal  paralysis  dif- 
ficulty in  swallowing,  paralysis  of 
the  laryngeal  muscles,  and  tachy- 
cardia occur.  Inspiration-pneumonia  and  paralysis  of  respiration 
or  of  the  heart  arc,  therefore,  frequent  causes  of  death.  The  dis- 
order generally  terminates  fatally  in  from  one  to  three  years. 
Recoven'  has  been  observed  but  rarelv. 

The  prognosis  is  irrave. 

Diagnosis. — In  the  diuirnosis  care  should,  in  the  first  place, 
be  observed  to  avoid  confusion   witii  spinal  progressive  muscular 


Lumbar  portion 

of  the   spinal  | 

cord 


Fig.  82.— Anatomic  alterations  In  the 
spinal  cord  from  a  case  of  hereditary 
ataxia:  the  diseased  areas  are  shaded 
(after  Friedreich  and  Schultze). 
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Atropliy,  although  in  cases  of  the  latter,  conversely  from  amyo- 
trophic lateral  sclerosis,  the  atrophy  precedes  the  muscular  paral- 
ysis, ami  the  reflex  movements  are  diminisheil  or  even  abolished. 
Amyotrophic  lateral  sclerosis  is  generally  distinguishable  from 
lyringomyelia  from  the  presence  of  partial  sensory  loss  and  trophic 
disturl)anoes  in  the  latter.  In  the  presence  of  hypertrophic  oerrical 
pachymeningitis  irritative  symptoms  (pain)  preponderate,  and,  in 
atldition,  other  sensory  disturbances  occur  and  bulbar  symptoms 
art*  wanting. 

Treatment. — GihxI  results  are  reported  from  the  administra- 
tion of  potassium  iodid  (5.0:200 — 75  grains: 6^  fluidounces;  15 
0.0. — 1  table8^XK>nful  thrice  dailv)and  snlphiiioiis  hatha  (potassium 
sulphid,  150 — 5  ounces — to  a  full  bath  at  a  temperature  of  28^  R. 
_3o°  C— 95^  F.). 


StiHrntlaty  Dtyfneration  of  Indiridued  Columns  of  the  Cord, — 
SeiH>ndarv  dt^Mionition  of  the  spinal  conl  is  rather  of  anatomic 
than  of  oHniail  inton^st,  si>  that  a  brief  reference  to  the  subjen 
must  suftiw.  The  nnison  for  its  ixxMirrence  is  found  in  the  cir- 
oumstamv  that,  in  aiw^nlamv  with  the  so-called  law  of  Walkr. 
the  jxTiphorul  jx^rtions  of  norvo-tibers  that  are  separated  tnics 
their  trv»phio  wntors  undonr\>  degeneration  and  atn>phy.  Xlm** 
varioiios  of  >iwndarv  doirenoration  of  the  spinal  conl  may  bie 
distiu^ushevK  namely,  an  ascfrndinff^  a  de^trndin^.  and  a  Mir>^i 
tonn, 

Descendini^  secondary  defeneration  of  the  spiaal  ecvi  always  6^ 
volo|Vi  when  the  ivnii\>nuiiknilar  or  nuKor  pyramidal  tract : 
niptixl  at  any  jxnnt  in  its  oMirse.  m>  tliat  the  motor  patkf  w 
iho  {vnpht  ral  >ido  of  tho  Kxni>  of  disease  are  cut  oif  Cr«:c&  I2»»tr 
trv^j^iiiv*  vvnur,  tho  motor  pyramidal  cells  in  the  mo<«:<'  ^nrro-a^ 
iVni<T  ui  t*:io  a:uori.'r  aibl  ix>-tori«^r  central  oMiv«>int>:'Cis -x' r3«* 
vvrv^nr.u,  riu>  vv:ui;:ion  ^xv::rs  m«>!it  ci.MnmixiIy  as  tb*  r*r'?;ili  't 
K\'x\:\^r:\\  bomorr:uii^\  uhi^h  ^rri- rally  take^  pla*.^  inro^  t&?  issvnu.. 
v*a:v.//.t\  Tiic  ^i^^^^:u:^l:^:^^  ^vrar.;:dal  traor  m^v  r^  vi^sbsi*  5i  ai— 
va:x\\l  vUSis  :.^  ::.     :ViN-'»t  rv-:  in  :h-:  r.;i«i.ilt  i^MTioc  •<  zb^f  ?vc  zc" 

;:*K-  ■  v-r  -r:.-  i':>r  Ia»nl    frriseiK 

vr..:i::;.i.'.   :ri  z    in.   ^7.  F"ic.  ^^- 

L  -         *•        %  ^^v  •    ^^  ^  —      ^     .      ^i        IT   ^^  Z      TID* 
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instance,  in  the  sccompaoyiDS  illustration,  while  in  other  cases, 
on  the  contrary,  it  may  be  Tai^r  than   the  crossed  pyramidal 
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Fig.  84.— ronipression-mvflitis  in  a  man,  62  years 
old,  resultinK  from  tuberculosis  of  the  fourth  dorsal 
vertebra:  natunil  size:  hardened  in  Miiller's  fluid 
(personal  observation.  Zurich  clinic). 


able  in  the  fresh  cord, 
although  it  at  ouce 
becomes  most  distinct 
after  hardening  in  Miil- 
ler's fluid.  Descending 
seconda  vy  degenerat  ion 
of  the  spinal  cord  is  be- 
yond the  possibility  of 
diagnosis.  In  patients 
with  this  lesion  muscu- 
lar contractures  and  ex- 
aggeration of  the  reflexes 
are  often  present ;  but 
it  has  not  been  demon- 
strated that  these  phe- 
nomena are  dependent 
upon  the  secondary  de- 
generation in  the  cord. 
Both  manifestations 
might  be  the  result  of 
long-continued  paralysis, 
without  etiologic  relation 
to  each  other. 

Ascending  secondaiy 
degeneration  of  the  spi- 
nal cord  is  in  its  pure 
form  a  nire  disonler. 
It  has  bc*on  obser\'ed  in 
isolated  cases  in  as.socia- 
tion  with  neoplasms  com- 
pressing the  roots  of  the 
Cauda  equina.  It  has  also 
been  developed  ex|>eri- 
mentally  in  animals  by 
division  of  the  posterior 
nerve-roots  of  the  spinal 
cord.  In  the  imme<liate 
neighborhood  of  the  site 
of  injury  degeneration 
was  found  in  the  postero- 
external or  columns  of 
Burdach,  but  the  degen- 
eration extende<1  upward 
into  the  postero-intemal 
or  columns  of  Goll,  and 
it  was  observed  that  the 
degenerated  nerve-fibers 
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at  progressively  higher  levels  more  closelv  approiiched  the  pos- 
terior median  fissure  and  advanced  forward. 

Mixed  secondary  degeneration  of  the  spinal  cord  develops  aflcr 
tmnsverse  lesions  of  the  cord.  Below  the  seat  of  disease  the 
lateral  and  the  anterior  pyramidal  tracts  ii]K)n  either  side  undergo 
degeneration.  Above  the  transverse  lesion,  however,  ascending 
degeneration  hikes  place  in  the  columns  of  (Joll,  in  the  lateral 
cerebellar  tracts,  and  in  the  bundles  of  Ciowers  in  front  of  the 
latter  (p.  598,  Fig.  84).  As  is  well  known,  the  intervertebral  gan- 
glia represent  the  trophic  centers  for  the  columns  of  Goll,  and  the 
columns  of  (Marke  those  for  the  lateral  cerebellar  tracts.  As  the 
columns  of  Clarke  extend  only  down  to  the  lower  part  of  the 
dorsal  cord,  transverse  lesions  in  the  luml)ar  cord  will  not  be  fol- 
lowed by  secondary  degeneration  of  the  lateral  cerebellar  tracts. 
Further,  diffuse  (traumatic)  degeneration  of  the  spinal  cord  will 
occur  in  the  innnediate  neighborhood  of  the  seat  of  disease,  and 
the  columnar  degeneration  will  begin  a  slight  distance  beyond. 

FUNCTIONAL  DISORDERS  OF  THE  SPINAL 
CORD  OR  NEUROSES  OF  THE  SPINAL 

CORD. 

ACUTE  ASCENDING  SPINAL  PARALYSIS- 
Symptoms,  Prognosis,  and  Anatomic  Alterations. — 

Acute  ascendiriir  spinal  paralysis,  also  kncjwn  as  Iiandr}''s  paral- 
ysis, either  sets  in  suddenly  or  is  prcM-cdcd  by  slight  chill,  febrile 
movement,  j)ain  in  the  back  and  in  tlu'  extremities,  and  paresthe- 
sije  as  prodromes.  Tlu?  |>atieni  is  eonseions  of  weakness  in  one 
lower  extremity  or  |)erhaj)s  sinudtaneonsly  in  both,  and  the  weak- 
ness soon  <i:ives  place  to  marke(|  flaccid  paralysis.  While  at  first 
only  the  mnxdes  of  the  toot  are  involved,  soon  those  of  the  leg 
an<l  then  those  ot'  the  tliiLrh  become  paralyzed,  and  then  the  paral- 
ysis extends  to  tli<'  alxlominal,  dorsal,  and  thoracic  muscles,  to  the 
arms,  and  linally  also  to  the  tonirne,  the  pharyngeal  muscles,  and 
the  vairo-acce>sory  nerve,  with  the  development  of  difficulty  in 
breathinir  and  a<*cel('rat(Ml  heart-action.  Other  cerebral  nerves 
(facial,  abdncen-lare  rarely  involved  in  the  paralysis.  Occasionally 
death  take-  pla<'e  within  a  few  days  as  the  result  of  inspiration- 
pnenmonia  or  resj)iratorv  or  cardiac  paralysis,  while  in  other 
instaiKM's  it  is  deferred  for  sevcnd  weeks. 

The  ])ai*alyxe(l  muscles  exhibit  unchanged  electric  liritability, 
and  waste,  if  at  ail,  only  after  the  paralysis  has  existed  for  some 
time  (atroj)hy  from  disuse).  The  bladder  and  the  rectum  are  not 
involved  in  the  paralysis.  Sensory  dlstorlMUices  are  wantin^r  <>r  are 
preso'  '  'n  insigiiitlcaut  degree.     The  cutaneous  and  tendinous 
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reflexes  remain  unaltered,  or  become  gradually  enfeebled  after  the 
disease  has  existed  for  some  time.  Trophic  alterations  are  want- 
ing, while  vasomotor  distnrbances  (discoloration  of  the  skin,  sweats) 
occur  at  times.  Fever  is  not  present,  as  a  rule.  Oonscionsness  is 
preserved  until  death  occurs.  In  numerous  instances  enlargement 
of  the  spleen  and  albuminuria  were  present,  so  that  the  appearance 
of  an  infectious  disease  was  created.  Unfortunately,  the  disease 
terminates  fatally  in  the  majority  of  cases.  Improvement  and 
recovery  take  place  but  seldom.  It  is  distinctive  of  the  disease 
that  alterations  in  the  nervous  system  capable  of  explaining  the 
occurrence  of  the  paralysis  cannot  be  found. 

Diagnosis. — The  recognition  of  acute  ascending  spinal  paral- 
ysis is  not  difficult  if  the  typical  symptoms  are  borne  in  mind. 
At  times  acute  ascending  myeUtis  simulates  the  disorder,  but  the 
former  is  generally  attended  with  sensory  disturbances,  paralysis 
of  the  bladder  and  the  rectum,  and  changes  in  the  tendon- reflexes. 
Acute  ascending  polyneuritis  also  may  give  rise  to  confusion.  It 
should  be  noted  that  in  the  presence  of  the  latter  disease  degener- 
ative electric  reaction  appears  early  in  the  paralyzed  nerves  and 
muscles,  that  the  tendon-reflexes  disappear,  and  tliat  tlie  muscles 
undergo  degenerative  atrophy  within  a  short  time. 

"Etiology. — Exposure  to  cold  and  emotional  disturbances,  but 
with  greater  propriety  antecedent  infectious  disease,  are  named  as 
causes  of  acute  ascending  spinal  paralysis.  The  disorder  is  most 
common  between  the  twentieth  and  the  fortieth  year  of  life,  and 
in  men. 

Treatment. — Inunctions  of  mercurial  ointment  (5.0 — 75  grains 
— daily)  have  l>een  made,  particularly  if  syphilis  had  previously 
been  present.  No  good  is  to  be  expected  from  nervines.  The 
galvanic  current  also,  applied  to  the  vertebral  column,  would 
scarcely  be  capable  of  controlling  the  disease.  Should  paralysis 
of  deglutition  develop,  it  will  be  necessary  to  nourish  the  patient 
by  means  of  the  stomach-tube. 

REFLEX  PARALYSIS. 

Reflex  paralysis  was  looked  upon  until  within  recent  years  as  a 
by  no  means  rare  occurrence,  and  it  was  observed  particularly  in 
the  sequence  of  diseases  of  the  female  generative  apparatus,  the 
kidneys,  and  the  bladder  (urinar}'  paraplegia),  and  the  intestines 
(dysentery,  intestinal  worms).  Its  occurrence  was  attributed  to 
pandysis  of  the  functions  of  the  spinal  cord,  in  consequence  of 
irritative  conditions  in  various  organs.  It  has,  however,  been 
sliown  recently  that  most  cases  of  reflex  paralysis  are  due  to  neu- 
ritis and  myelitis  that  have  developed  by  extension  from  the  dis- 
eased ortrans,  Xeverthoh^ss,  reflex  paralysis  does  appear  to  occur, 
and  in  support  of  this  view  it  may  be  pointed  out  that  some  forms 
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of  paralysis  disappear  with  surprising  rapidity  after  removal  of 
the  fundamental  disorder. 


PSYCinC  PARALYSIS. 

Psychic  paralysis  results  from  the  influence  of  profound  emo- 
tional disturbances,  jMirticularly  fright,  whence  also  the  name  of 
frigid-paralysis.  Paraplegia  has  been  observed  also  as  a  result 
of  iinaffinaiion.  Further,  myelitic  alterations  may  take  place  as 
a  result  of  fright. 

The  treatment  consists  in  encouraging  suggestion  and  in 
making  a  mental  impression  on  the  patient. 

DISEASES  OF  THE  SPINAL  MENINGES. 

INFLAMMATION  OF  THE  SPINAL  DURA  MATER 

(SPINAL  PACHYMENINGmS)* 

Inflammation  of  the  .spinal  dura  mater  may  involve  either  the 
outer  or  the  inner  as|)ect  of  this  membnine,  and  accordingly  a  dis- 
tinction is  made  between  extei'nal  and  internal  spinal  pachymenin- 
gitis. Naturally,  it  may  happen  that  an  external  pachymeningitis 
in  particular  may  extend  to  the  inner  asjH'ct  of  the  dura,  and  thus 
give  rise  to  internal  pachymeningitis. 

EXTERNAL  SPINAL  PACHYMENINGrnS. 

Btiology, — External  spinal  pachymeningitis  occurs  most  com- 
monly as  the  result  of  vertebral  disease  (tuberculosis,  carcinoma). 
At  times  inflammatory  processes  have  invaded  the  vertebral  canal 
through  the  intervertebral  foramina  or,  after  destruction  of  the 
vertebrae,  through  abnormal  openings,  and  such  a  condition  has 
been  ob8er\'ed  in  connection  with  cheesy-tuberculous  j)leurisy,  car- 
cinoma of  the  esophagus,  syphilitic  ulceration  of  the  pharynx,  and 
deep  bed-sores.  It  is  doubtful  if  the  disease  may  result  from 
exposure  to  voUL 

Anatomic  Alterations. — The  anatomic  alterations  vary 
with  the  causiitive  factors.  In  sonu*  cases  purulent,  at  times  (in 
the  presence  of  bed-sores)  srncarv  and  putrid,  deposits  are  found 
u|K)n  the  outer  aspect  of  the  spinal  dura,  beneath  which  the  tissue 
of  the  dura  is  vividlv  nMhlened  aud  swoll(»n.  At  the  same  time 
accunndations  of  pus  ruav  have  foruied  in  the  loos(»  fattv  connective 

I  »  • 

tissue  between  the  dura  aiul  the  vertebral  column  (spinal  peri- 
pachymeningitis). When  tli(»  menint;itis  is  tuberculous,  cheesy 
deposits  are  not  rarely  found  upon  tlii^  spinal  dura,  and  which  may 
be  several  centimeters  thick,  and  may  exert  considerable  pressure 
upon  the  spinal  cord  and  its  ro(>ts.      In  <*ases  pursuing  a  chronic 
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course  dense,  cicatrix-like  tbitikcmiig  occurs  upoD  the  outer  ss[ 
of  the  dum  mater,  and  often  also  coDnevtive-tistiue  adlieaioits  to 
siirrouutiiug  structures. 

Symptoms,  Diagnosis,  and  Prognosis.— The  disease  is 
attcndfil  with  stiffness  and  pain  in  the  vertebial  colnnm.  Pressure, 
percussion  of  thti  \>Tt<;ltnil  i-i)liiinii,  the  |)a»saye  uf  a  ::puDge  dipped 
in  hot  water,  induce  (Miiu  at  the  site  of  the  iuflajumation.  S>A  | 
rarely  complaint  is  made  of  Ktrdle-sense  in  consequence  of  irrita- 
tion of  posterior  nerve-roots.  If  spinjil  iicrve-rootfi  are  compressed  ] 
hy  inflamniatorv  products  to  such  a  degree  as  to  suffer  loss  of  func- 
tiim,  paralysis  and  aneatliesia  result.  Oftcu  the  cUnical  picture  uf 
spinal  preasarepaialysis  is  developed. 

Ill  dinguD!^is  the  demonstration  of  spinal  deformity  IH  im- 
IHirtaiit,  as  this  often  indicates  involvement  of  tlie  dura.  Never- 
theless, the  diagnosis  is  rather  a  matter  of  probability.  1 

The  prognosis  varies  with  the  nature  of  the  primary  disorder.  I 
Recovery  is  (lossilile. 

Treatment. — In  the  treaiment  rest,  application  of  ice,  sod 
adminiiiir:iiiiiti  of  potassium  iodid  are  jutrticularly  desen'ing  of 
eonsideniliitii.  Iteecnily,  surgical  tt«atinent  has  also  been  attempted 
(opening  of  the  vertebral  eohimn  and  removal  of  cheesy  duls^-s). 

INTERNAL  SPINAL  PACHYMENINaTlS. 

Internal  spina)  iwrhyimningitis  may  appear  in  one  of  two 
fiirm*:  either  a.«  hy|>ertr>ii>hie  inlinial  .spinal  paeliymengilis  or  a9 
hemorrhagic  internal  spinal  pachvmi-ningilis. 

Hypertrophic  internal  spinal  pachymeningitis  is  a  rare  disease, 
which  has  Ix^'U  attributed  to  cxpomirr  to  cold, gitjihilui.  ami  alfoholie  I 
exvcM.     It  is  chanietcrited  hv  eoDueelive-tissne  thickening  of  the  I 
dura,  and  not  rarely  also  of  tiip  arachnoid  and  the  pia.  so  that  th«  J 
spinal  coni  becomes  surroun<  led  by  a  thick  band  of  connective  ti>«iie.  I 
The  proei'ss  is  generally  cin;nn]6cril>ed,  and  is  situated   in  ibe  1 
corvieal   portion  of  the  cord  with  relative  frequency,  so  tliat  the  I 
cmdition  Iuk  been  designated  eer^'ical  hypertniphic  )«icliymeniii-  I 
gitis.     The  ilangera  consist,  in  the  first  place,  in  irritatioD  of  tite  | 
nerve-DMits  passing  through  (lie  diseased  tissue,  am)  subsequently  / 
ill   paralysis.     Besides,  the   clinical    picture  of  spinal    pressiun- 
paralvsis  may  be  snperaddeJ  in  the  presence  of  exoessiro  cmn- 
pres»ion  of  the  spinal  conl. 

The  patient  complains  principally  of  ttifnaa  and  pmM  in  the 
rrrlibrat  oo/uinn,  ami  often  ala*  of  a  eonjirietiny,  girfilr-iik*  fusing 
in  ibe  upper  portion  of  the  chest.     In  adiliiioD,  tiiere  apprar  i 
9tntralgia  in  thr  arou  and  vanous  fbnns  of  ptimtlf*»tr  ( fonnica- 
tion,  bumingV     Also,  miutcw/nr  hcttei/uDg  is  not  rarely  obnrrvMl  tn  J 
the  arms.     At  times  trojAir  tiuhirhanea  occur  (thiekeninp  of  t 
tTiidemiis,  fonnation  of  vesicles^     All  of  these   tnuufaitatioi 
remit  fiwm  irrimtioo  o(  the  oerve-motH.     Panttfrn  of  tkt  t    ' 
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nerve-roots  is  attended  with  cutaneous  anesthesia  and  loss  of  the 
reflexes,  and  generally  gives  rise  first  to  [>aralysis  of  the  muscles 
supplied  by  the  median  and  ulnar  nerves.  The  action  of  the 
extensors  of  the  hand  and  the  fingers  therefore  becomes  predomi- 
nant, and  gives  rise  to  contracture  and  fixation  of  tiie  hand  in 
dorsal  flexion  and  to  claw-fingers.  The  paralyzed  muscles  rapidly 
undergo  atrophy  and  exhibit  degenerative  electric  reaction.  Finally, 
the  clinical  picture  of  spinal  presiiure-paralysis  may  be  superadded. 
Paraplegia  develops  in  the  lower  extremities,  the  tendon-reflexes 
become  exaggerated,  and  paralysis  of  the  bladder  and  the  rectum 
occurs. 

The  disease  often  extends  over  years,  and  is  at  times  susceptible 
of  recovery.  It  is  distinguished  from  spinal  prof/resolve  muscular 
atrophy  by  the  predominance  of  the  sensory  disturbances  at  the 
beginning  of  the  disorder,  a  circumstance  that  is  of  importance 
also  in  the  differentiation  from  amyotrophic  lateral  sclerosis,  in 
which  disease,  besides,  the  reflexes  are  exaggerated.  Them])eu- 
tically,  employment  may  be  made  especially  of  potassium  iodid 
internally  and  local  applications  of  iodin  and  the  ice-bag. 

Hemorrhagic  internal  spinal  pachymeningitis  may  occur,  together 
with  a  similar  process  of  the  cerebral  dura,  particularly  in  the 
insane  and  in  alcoholics,  and  is  attended  either  with  thin,  vascular 
membranes  that  can  be  scraj)e<l  off  with  a  knife,  or  with  blood-sacs 
of  consideral)le  size  (hematoinata),  which  upon  section  are  found 
to  consist  of  discrete  collections  of  l)lood  of  varying  age,  separated 
from  one  another  by  membranes.  Only  hematomata  at  times  give 
rise  to  symptoms  by  exerting  j)ressnre  upon  the  spinal  cord  and 
the  nerve-roots.  Also,  blood-vessels  at  times  rupture  suddenly  in 
individual  membranes,  with  profuse  hemorrhage,  which  may  com- 
press and  paralyze  the  spinal  cord.  The  diagnosis  cannot  be  made 
with  certaintv. 

INFLAMMATION  OF  THE  SOFT  MEMBRANES  OF  THE 
SPINAL  CORD  (SPINAL  MENINGITIS)- 

Inflammation  of  the  sofY  membranes  of  the  s])inal  cord  involves 
the  arachnoid,  but  especially  the  pia.  Arachnitis  and  plltis  are 
grouped  together  und<T  the  designation  meningitis  (leptomenin- 
gitis), and  a  distinction  is  made  between  acute  and  chronic  spinal 
meningitis, 

ACUTE  INFLAMMATION  OF  THE  SOFT  MEMBRANES  OF  THE 
SPINAL  CORD  (ACUTE  SPINAL  MENINGITIS)* 

Anatomic  Alterations. — Acute  spinal  meningitis  is  almost 
always  purulent  In  character.  T\\c  pia  especially  is  infiltnited  and 
covered  with  yellowish-green  masses  of  ]>us,  which  are  particularly 
abundant  upon  the  posterior  aspect  of  the  spinal  cord,  because  the 
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patients  generally  occupy  the  dorsal  decubitus.  In  this  situation 
at  times  the  pus  envelops  the  entire  spinal  cord  in  a  coherent 
membrane,  while  upon  the  anterior  surface  it  is  present  in  insular 
and  disseminated  areas.  The  pia  and  the  arachnoid  exhibit, 
besides,  vascular  hyperemia.  The  veins  are  greatly  distended  with 
blood,  dilated,  and  markedly  tortuous.  Here  and  there  vessels 
have  ruptured,  and  generally  small  extravasations  of  blood  have 
taken  place.  The  cerebrospinal  flnid  is  generally  increased,  and, 
besides,  it  is  usually  flocculent  and  turbid  and  slightly  purulent. 
The  spinal  cord  is  in  many  cases  unaltered ;  in  otners  it  appears 
hyperemic  and  soft,  and  at  times  it  may  even  contain  small 
abscesses.  Purulent  inflammation  of  the  pia  often  extends  to  the 
spinal  nerve-roots. 

Oil  microscopic  examination  the  tissue  of  the  pia  and  the  arachnoid  is 
found  swollen  and  thickened,  and  containing  innumerable  round  cells.  The 
blood-vessels  are  greatly  dilated  and  filled  with  red  blood-corpuscles.  Their 
walls  are  thickened  and  Infiltrated  with  round  cells.  In  preparations  stained 
with  aniline  dyes  bacteria  can  be  discovered  in  places  in  recent  cases.  The 
cerebrospinal  fluid  contains  large  numbers  of  pus-corpuscles.  These  fre- 
ouently  form  small  masses  admixed  with  fibrin,  and  correspond  with  the 
flakes  of  pus  appreciable  to  the  unaided  eye.  The  spinal  cord  not  rarely  is 
wholly  unaffected.  At  times  nerve-fibers  in  proximitv  to  the  pia  are  in- 
flamed and  swollen.  The  inflammatory  process  may,  however,  invade  the 
septa  that  penetrate  the  spinal  cord  from  the  pia.  *  The  spinal  nerve-rood 
also  are  but  slightly  involved  in  the  inflammatory  process  in  some  cases. 
while  in  others  degeneration  of  nerve-fibers,  round-cell  accumulations,  and 
vascular  hyperemia  may  be  encountered. 

CtiolO£7. — Purulent  spinal  meningitis  occurs  most  commonly 
in  a,«isociation  witli  purulent  cerebral  meningitis,  and  the  condition 
is  then  designated  purulent  cerebrospinal  meningitis.  This  afTection 
occurs  at  times  in  epidemic  distribution  as  an  independent  infec- 
tions diseavse,  and  will  receive  detailed  description  in  the  considera- 
tion of  the  infections  diseases.  Here  only  those  cases  will  be 
discussed  in  which  the  inflammation  is  confined  to  the  soft;  mem- 
branes of  the  spinal  cord.  The  affection  under  such  conditions  is 
often  due  also  to  local  cauacs  and  to  extension  from  adjacent  inflam- 
matory processet^.  The  inflammatory  irritant  may  enter  the  spinal 
cord  from  without,  and  therefore  spinal  meningitis  is  at  times 
observed  in  association  with  deep  bed-sores  over  the  sacrum,  with 
suppuration  in  the  pelvic  connective  tissue  as  a  result  of  puerperal 
septicemia,  and  at  times  also  with  pleural  empyema.  Ptmctore  of 
or  injection  into  the  dural  sac  also  is  capable  of  exciting  purulent 
spinal  mcMiiniritis  if  unclean  instruments  or  fluids  containing  bac- 
teria or  irritating  snl)stances  are  employed.  In  the  same  way 
operative  measures,  with  opening  of  the  vertebral  canal,  and  pmic- 
tured  and  gunshot  wounds  and  traumatism  of  other  kinds  may  ^ve 
rise  to  acute  spinal  meningitis.  At  times  the  disease  is  dependent 
upon   inflammatory  processes  in  the  yertebrs  or  tlia  Qpiul  eord. 
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Occasionally  acute  spinal  meningitis  develops  in  the  course  of 
infections  diseases  (septicemia,  pneumonia,  erysipelas,  typhoid  fever, 
etc.).  Exposure  to  cold  also  is  said  to  be  a  cause,  but  probably  it 
is  only  a  contributory  fector  for  the  infection  of  the  meninges. 

In  the  majority  of  cases  the  excitants  of  the  inflammation  are  bacteria, 
especially  the  Streptococcus  pyogenes  and  the  Staphylococcus  pyogenes 
alous  and  aureus.  The  Meningococcus  intracellularis  has  been  demon- 
strated as  the  cause  of  epidemic  cerebrospinal  meningitis.  Inflammation 
of  the  spinal  meninges  in  consequence  of  purely  chemic  irritation  is  pos- 
sible, but  is  probably  rare. 

Symptoms  and  Diagnosis. — Local  ,\t/mptoms  arc  decisive 
in  the  recognition  of  spinal  meningitis.  The  patient  complains 
frequently  at  first  of  stiffness  and  pain  in  the  vertebral  column,  and 
also  pressure  upon  and  percussion  of  the  vertebrte,  as  well  as  move- 
ment of  the  vertebral  column  in  sitting  erect  and  in  rotation  of 
the  body,  excite  pain.  The  occurrence  of  rigidity  of  the  neck 
{torticollis^  wry-neck)  is  of  especial  diagnostic  importance,  and  is 
dependent  u|K)n  irritation  and  contracture  of  the  muscles  of  tlie 
neck.  Under  such  circumstiinccs  the  head  may  be  strongly  re- 
tracted, and  it  may  be  impossible  to  flex  it  upon  the  chest.  On 
the  other  hand,  rotation  and  dorsal  flexion  of  the  head  are  not 
interfered  with.  Often  the  muscles  of  the  l)ack  also  are  in  a  state 
of  permanent  contracture,  and  the  vertebral  column  appears  curved 
with  its  convexity  forward,  so  that  the  fist  can  be  easily  placed 
between  tiie  bodv  and  the  bed.  Contracture  of  the  al>dominal 
muscles  causes  scaphoid  retraction  of  the  abdomen.  Often  a  sense 
of  constriction  about  the  trunk,  iind  even  a  painful  girdle-sense,  may 
appear,  and  this  is  indicative  of  irritation  of  the  posterior  nerve- 
roots.  Radiating  pains  in  the  lower  extremities  and  muscular 
twitching  also  are  syinj)toms  of  irritation  of  the  nerve-roots. 
Generallv  there  is  cutaneous  hyperesthesia.  The  irritabilitv  of  the 
vasomotor  nerves  also  is  increased,  so  that  even  slight  cutaneous 
irritation  is  sutticient  to  induce  active^  and  persistent  reddening  of 
the  skin.  Jrrifalire  tiuinifcsfdffons  are  thus  |)res(^nt  throughout  the 
entire  clinical  picture.  S^itunilly.  these  maybe  followed  by  para- 
lytic phenomena  in  the  progress  of  the  disease.  Muncular  paral- 
ynui  develops  ;  cutaneous  hyperesthesia  is  replaced  by  anesthesia ; 
para/j/fiif^  of  the  bladder  and  the  rectum  aj)pears  ;  the  exaggeration 
of  the  reflexes  is  followed  by  th<Mr  diinitndion  and  dinappea ranee. 
Pupillary  alterations  occur  often,  inequality  of  the  pupils  with 
especial  fre(|uen(»y.  Little  diagnostic  importance  is  to  be  attached 
to  the  (icner(d  manifeyfaflons.  The  disease  is  almost  alwavs  at- 
tendi^l  with  elerailon  of  f/ie  hodilj/  teinperaturCy  although  the  inten- 
sity and  the  type  of  the  fever  are  subject  to  no  definite  rule.  The 
durafionof  the  disease  at  times  extends  over  only  a  few  days,  while 
in  other  instances  the  disorder  is  protracted  over  a  few  weeks,  and 
gradually  assumes  a  nither  chronic  course. 
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Prognosis. — The  prognosis  of  acute  spinal  meningitis  is  grave. 
The  principal  danger  consists  in  extension  of  the  inflammatory 
process  to  the  cerebral  membranes,  and  death  from  increasing 
cerebral  pressure  or  from  paralysis  of  the  vagus.  Naturally, 
death  may  result,  apart  from  these  conditions,  from  progressive 
exhaustion,  from  paralysis  of  the  bladder  and  urinary  infection,  or 
from  septicemia  in  consequence  of  the  fundamental  disorder.  At 
times  muscular  paralysis  persists  for  a  long  time. 

Treatment. — In  the  first  place,  the  application  of  Chapman's 
ice-bag  to  the  vertebral  column  is  to  be  recommended  in  the  treat- 
ment of  acute  spinal  meningitis.  Internally,  antipyiin  (1.0 — 15 
grains — 4  times  daily)  or  phenacetin  (1.0 — 15  gmins — thrice  daily) 
may  be  prescribed  for  the  relief  of  the  pain.  If  this  be  intense, 
subcutaneous  injections  of  morphin  may  be  nece8sar}\  Scarcely  any 
therapeutic  effect  will  be  yielded  by  lumbar  puncture.  The  patient 
should  be  placed  at  rest  in  bed,  and  receive  only  liquid  diet,  prefer- 
ably a  milk-diet. 

CHRONIC    INFLAMMATION    OF  THE   SOFT   MEMBRANES    OF 
THE  SPINAL  CORD    (CHRONIC  SPINAL  MENINGITIS). 

Anatomic  Alterations.  —  Chronic  spinal  meningitis  is 
attended  with  connective-tissue  thickening  of  the  pia  and  the  arach- 
noid. Often  connective-tissue  adhesions  have  formed  between  the 
pia,  the  arachnoid,  and  the  dura.  The  morbid  process  usually 
occurs  in  circunKscribed  foci,  is  most  markedly  developed  upon  the 
posterior  iispoet  of  the  spinal  cord,  and  involves  with  especial  fre- 
quency the  lumbar  cord,  and  least  commonly  the  cervical  cord. 
At  times  the  pia  particularly  presents  a  brownish  or  blackish  dis- 
colonition,  indicative  of  antecedent  hemorrhage.  Calcareous  plates 
not  rarely  form,  particularly  in  the  arachnoid  columns.  The 
cerebrospinal  fluid  is  either  unchanged  or  increased  in  amount. 
At  times  it  appears  slit^htly  turbid.  On  microscopic  examination 
of  the  spinal  cord  the  unusually  marked  development  of  the  pial 
septa  not  nirely  attracts  attention.  Often  nerve-fibers  in  the 
neio^Iihorhood  of  the  pia  are  degenerated,  and  at  times  there  is 
ooniplete  niaruinal  (Icircneration  of  the  white  substance  of  the 
spinal  cord.  The  spinal  nerve-roots  also  often  exhibit  thickening 
of  the  pia,  and  on  microscopic  examination  present  connective- 
tissue  liypcrplasia  and  ncrvcMle^reneration. 

Etiology. — In  the  ctioloiry  of  chronic  spinal  meningitis  the 
sanu'  causative  factors  arc  operative  as  in  that  of  acute  meningitis 
(pp.  604  and  W^)).  At  the  same  time  it  may  happen  that  acute 
inflanimation  occurs  at  first,  which  slowly  passes?  into  the  chronic 
form,  or,  in  other  instances,  chronic  spinal  meningitis  develops 
independently  from  the  outset.  Si/jphili^^  alcoholism,  and  chronic 
disr(t.t(\^  of  the  spimd  conl  (chronic  myelitis,  tabes  dorsalis)  par- 
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ticularly  are  considered  especially  common  causes  of  chronic  spinal 
meningitis. 

Symptoms  and  Diagnosis. — The  symptoms  of  chronic 
spinal  meningitis  are  identical  with  those  of  acute  meningitis, 
except  for  the  absence  of  fever  and  the  duration  of  the  disease 
often  for  several  years.  Irritative  symptmim  are  present  at  the 
beginning,  and  consist  in  stiffneaa  and  jxiin  in  the  vertebral  column, 
rigidity  of  the  neck,  a  (/ir die-sense,  radiating  pains  in  the  lower 
extremities,  paresthesioe,  muscular  twitching  and  contractures, 
cutaneous  hyperesthesia,  and  exaggeration  of  the  reflexes.  After 
a  time  paralysis  develops  if  the  spinal  eonl,  and  iMirticularly  the 
nerve-roots,  are  degenerated.  The  muscles  are  rather  j>aretic  than 
paralytic,  and  undergo  degenerative  atrophy  and  exhibit  degener- 
ative electric  reaction.  The  reflexes  become  enfeebled  or  dis- 
appear. Cutaneous  anesthesia  develops,  and  frequently  paralysis 
of  the  bladder  and  the  rectum  occurs,  with  the  development  of 
urinary  infection,  bed-sores,  and  septicemia.  At  times  the  dis- 
order assumes  an  acute  character.  By  extension  of  the  inflam- 
matory process  to  the  meninges  of  the  brain  and  the  medulla 
oblongata  death  may  result  from  excessive  cerebral  pressure  or 
from  respiratory  or  cardiac  paralysis. 

Prognosis* — Recovery  from  chroni(;  spinal  meningitis  is  not 
impossible.  Nevertheless,  the  prognosis  is  serious,  particularly  in 
the  presence  of  paralysis  of  the  bladder  and  the  rectum. 

Treatment* — Causal  treatment  is  indicated  when  there  is  a 
history  of  alcoholism  or  of  syphilis.  In  the  case  of  drunkards 
alcohol  should  be  withdrawn,  and  syphilitics  should  be  treated 
with  inunctions  of  mercurial  ointment  and  the  internal  adminis- 
tration of  potiissium  iodid.  Sy7nj)fomafi('<i!h/  the  use  of  warm  baths 
(28°  R.— 35°  0.-95°  F.)  should  be  recom'mended.  Saline  baths 
also  may  be  employed.  Mercurial  inunctions  and  potassium  iodid 
also  have  Vjeen  employed  in  non-syphilitic  cases,  but  yield  no 
definite  results.  When  muscular  paralysis  develops  resort  should 
be  had  to  massage  and  electricity. 

HEMORRHAGE  INTO  THE  SPINAL  MEMBRANES. 

IBtiology. — ITemorrlia^o  into  the  membranes  of  the  spinal 
cord  is  only  of  subordinate  elinieal  si(rnifieanee.  It  occurs  at  times 
as  the  result  of  traumatism,  an<l  not  alone  after  punctured,  ineise<l 
and  gunshot  wounds  and  Inietnres  and  luxations  of  the  vertebrie, 
but  also  after  concussion,  powerful  expulsive  eiforts,  and  heavy 
lifting.  It  is  often  a  s<M|uel  of  circulatory  disturbances.  It  occurs 
particularly  in  conjnnetion  with  convulsive  disorders  (eclampsia, 
epilepsy,  tetanus).  Chronic  diseases  of  the  heart  and  of  the  res- 
piratory organs  also  at  times  cause  meningeal  h(?inorrhage,  which 
occasionally  accom])anies  InHanimation  of  the  meninges,  the  spinal 
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cord,  or  the  vertebral  column.  Not  rarely  meningeal  hemorrhage 
occurs  in  the  course  of  infections  diseajies,  apparently  because  thf 
vessels  become  abnormally  permeable  to  the  blood-corpuscles  as 
the  result  of  the  infective  process.  Sometimes  blood  passes  from 
the  intermeningeal  spaces  of  the  brain  into  the  corresponding 
spaces  of  the  spinal  cord.  It  may  also  happen  that  an  aortic 
aneurysm  ruptures  into  the  vertebral  canal  and  pours  its  contents 
into  the  intermeningeal  space.  A  similar  result  has  been  obser\'ed 
also  from  rupture  of  the  vertebral  artery  and  the  spinal  artery. 
At  times  it  is  not  possible  to  discover  a  cause  for  the  condition — 
cryptogenetic  meningeal  heiaon*hage. 

Anatomic  Alterations. — Meningeal   hemorrhage    can    be 
readily  recognized,  and  in  accordance  with  its  age   presents  a 
bright-red  or  a  brownish-red  appearance.     In  size  it  varies  from 
punctate  and   barely  visible  spots   to  extravasations   that   may 
extend  throughout  the  entire  length  of  the  spinal  cord.     Should 
absorption  take  place,  brownish  pigment-spots,  subsequently  be- 
coming black,  often  persist.     In  accordance  with  the  seat  of  the 
hemorrhage  several  varieties  are  distinguished.     Epidural  hemor- 
rhage occurs  upon  the  outer  aspect  of  the  dura,  particularly  in  the 
fatty  connective  tissue  that  separates  the  dura  from  the  inner 
aspect  of  the   vertebral  canal.     Subdural  hemorrhage   (formerly 
designated  also  arachnoid)  occurs  in  the  narrow,  capillary  space 
between  the  dura  and  the  arachnoid.    In  this  category  belongs  the 
internal  hemorrhagic  pachymeningitis  described  on  p.  603.     Sub^ 
arachnoid  hemorrhage  is  not  rarely  the  result  of  extravasation  of 
blood  into  the  corresponding  portion  of  the  brain,  and  together  with 
cerebrospinal  fluitl  may  be  present  in  the  interstices  of  the  arachnoid. 
Snbpial  hemorrhage  can  be  conceived  as  resulting  only  from  dis- 
placement of  the  pia  from  the  structure  of  the  cord  by  the  blood. 
Symptoms  and  Diagnosis. — The  sudden  onset  and  the 
predominance  of  irritative  symptoms  are  distinctive  of  meningeal 
hemorrhage.     Naturally,  these  features  can  be  expected  only  if 
the  extra vasiition  of  blood  is  sufficiently  large  to  cause  irritation 
of  the  meninges  and  the  spinal   nerve-roots.     Hemorrhages  of 
smaller  amount  may  he  unattended  with  symptoms  and  fail  of 
fwosnition  during  life.     At  times  a  sense  of  drawing  and  other 
onusual  sensations  in   the   vertebral   (jolumn  have  preceded  the 
occurrence  of  the  hemorrhage  for  a  day  or  even  longer,  as  pro- 
jlrcmtf-    The  occurrence  of  a  hemorrhage  of  considerable  amount 
W  attended  with  severe  pain  in  the  vertebral  column,  whose  seat 
(OTK^ponds  with  that  of  the  hemorrhage,  and  is  probably  depen- 
dent upon  the  sudden  distention  of  the  meninges.     The  patient  is 
^QKKiOi^  of  stift^OBS  and  generally  of  increase  in  the  pain  on  m6ve- 
miiof  tht  vertebral  column.     Should  the  hemorrhage  l)e  seated 

■a4*«Tvi«J  ^^»  'iK^^^y  ^^  *^®  ^®^^  "^^y  develop.     Irritation 
nerve-roots  may  cause  a  girdle-sense  about  the  trunk, 
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and  ofl^n  also  radiating  pains  in  the  lower  extremities.  Pares- 
thesia, hsrperesthesia,  muscular  twitching  and  contractures  are  not 
rarely  present.  Hemorrhage  of  sufficient  extent  is  capable  of 
causing  paralysis  of  spinal  nerve-roots  and  the  spinal  cord  by 
compression.  Under  such  circumstances  cutaneous  anesthesia, 
muscular  paralysis  with  degenerative  atrophy  and  degenerative 
electric  reaction,  enfeeblement  or  abolition  of  reflex  movement,  and 
paralysis  of  the  bladder  and  the  rectum  may  develop.  The  distri- 
bution of  the  manifestations  described  dep(»nds  upon  the  seat  and 
the  extent  of  the  hemorrhage.  In  contradistinction  from  spinal 
hemorrhage,  meningeal  hemorrhage  is  distinguished  by  the  pres- 
ence of  irritative  symptoms  at  the  beginning. 

Prognosis. — Tlie  prognosis  should  be  guarded.  Danger  re- 
sides in  the  fact  that  hemorrhage  at  a  high  level  may  injure  the 
nerve-roots  in  the  medulhi  oblougata.  Bulbar  symptoms  (disturb- 
ance in  articulation  and  in  deglutition)  develop,  and  in  connection 
with  which  paralysis  of  the  vago-accessory  nerve  may  give  rise  to 
a  fatal  termination  through  pamlysis  of  respiration  or  of  the  heart. 
At  times  meningeal  hemorrhage  may  be  complicated  by  meningitis^ 
with  its  serious  dangers.  Should  paralysis  of  the  bladder  and  the 
rectum  develop,  the  danger  of  urinary  infection,  bed-sores,  and 
septicemia  arises.  At  times  paralysis  remains  permanently.  Com- 
plete recovery  is,  however,  by  no  means  impossible. 

Treatment. — The  application  of  a  Chapman  ice-bag  to  the 
vertebral  column  should  be  directed  ;  a  diet,  principally  of  milk,  be 
prescribed  ;  the  use  of  coffee,  wine,  tea,  and  alcoholics  be  intenlicted  ; 
and  free,  easy  evacuation  of  the  bowels  be  provided  for.  Severe  pain 
should  be  relieved  by  phenacetin  (1.0 — 15  grains — thrice  daily), 
antipyrin  (1.0 — 15  grains — four  times  daily),  or  subcutaneous  in- 
jection of  morphin.  Persistent  paralysis  will  require  massage, 
which  is  to  be  preferred  to  the  application  of  electricity.  After 
the  disappearance  of  all  irrit^itive  symptoms  baths  may  be  of  ad- 
vantage, particularly  saline  baths. 

NEOPLASMS  OF  THE  SPINAL  MENINGES. 

Anatomic  Alterations. — Xeoplasms  of  the  spinal  meninges 
arise,  as  a  rule,  from  the  diura  mater,  and  generally  are  spherical  in 
shape.  They  vary  in  size,  although  they  rarely  exceed  5  cm.  in 
length.  Fibromata,  liponiata,  myoinata,  sarcomata,  psammomata, 
melanomata,  neuromata,  tubenfuloniata,  gummata,  enclumdromata, 
osteomata,  carcinoiiiata,  and  lyniphanij:ioniata  have  been  observed. 
By  reason  of  the  small  size  of*  the  vertebral  canal,  extensive  de- 
velopment of  the  ne( ►plasm  is  possible  only  by  penetration  of 
the  new-growth  through  the  intervertebral  foramina  and  prolifer- 
ation externally,  or  by  eonipressicm  of  the  spinal  cord  and  the 
nerve-roots.     At  times  neoplasms  have  formed  a  deep  excavation 
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in  the  spinal  cord,  while  in  other  instances  the  cord  and  adjacent 
nerve-roots  are  flattened.  As  a  result  of  the  compression  soften- 
ing of  the  spinal  cord  may  readily  result.  Below  and  above  the 
point  of  compression  secondary  degeneration  occurs  after  a  time: 
above  in  the  column  of  Goll,  the  lateral  cerebellar  tracts,  and  the 
bundle  of  Gowers,  and  below  in  the  lateral  pyramidal  tracts. 

Etiology. — Syphilis  is  definitely  known  as  the  cause  for  gum- 
mata,  and  tuberculosis  for  tuberculomata.  Otherwise,  nothing  is 
known  with  regard  to  the  etiology.  Traumatism,  pregnancy,  and 
the  puerperium  are  further  included  among  the  causative  condi- 
tions. Malignant  neoplasms  (sarcoma,  carcinoma)  at  times  arise 
by  metastasis  from  antecedent  neoplasms  in  other  organs.  Ex- 
perience has  shown  that  vien  beyond  Hie  fortieth  year  of  life  are 
most  commonly  attacked. 

Symptoms  and  Diagnosis. — ^Neoplasms  of  the  spinal  men- 
inges give  rise  to  morbid  manifestations  only  if  at  first  they  irri- 
tate the  membranes,  and  subsequently  cause  paralysis  as  a  result 
of  excessive  compression  of  the  spinal  cord  or  the  spinal  nerve- 
roots.  The  irritative  symptoms  are  the  same  as  those  that  have 
been  mentioned  in  previous  sections  :  Pain  and  a  sense  of  stiffness 
in  the  vertebral  column,  a  sense  of  constriction,  shooting  pains  in 
the  extremities,  hyperesthesia,  paresthesia,  muscular  twitching 
and  contracture.  In  the  presence  of  spinal  pressnre-paralsrsis  the 
clinical  picture,  in  accordance  with  the  existing  conditions,  may 
be  that  of  tot^il  transverse  lesion  of  the  spinal  cord  (paraplegia, 
para-anesthesia,  exaggeration  of  the  reflexes,  paralysis  of  the  blad- 
der and  the  rectum),  or  that  of  a  unilateral  lesion  of  the  conl,  or 
a  circumscribed  injur\'  of  the  cord.  In  the  last  event  motor  or 
sensory  paralysis  will  predominate  accordingly  as  the  tumor  com- 
presses the  spinal  cord  from  in  front  or  behind.  Compression  of 
the  nerve-roots  also  will  cause  paralysis  of  motility  and  sensibility. 
It  is  distinctive  for  the  paralyzed  muscles  to  undergo  rapid  degen- 
erative atroj)liy,  with  degenerative  electric  reaction  and  abolition 
of  reflex  movement. 

The  duration  of  menmgeal  neoplasms  extends  at  times  over  sev- 
eral years.  The  dangers  consist  in  a  complicating  meningitis,  in 
excessive  exhaustion,  in  the  presence  of  paralysis  of  the  bladder 
and  the  rectum,  in  cystitis  and  urinary  infection,  and  in  bed-sores 
and  septicemia. 

The  diagnosis  of  neoplasms  of  the  spinal  meninges  is 
attended  with  unusually  great  difficulty.  There  is  generally  a 
gradual  development  of  the  symptom-complex  of  meningeal  irri- 
tation. The  presence  of  neoplasms  in  other  organs  is  a  matter  of 
great  importance,  thus  rendering  probable  the  existence  of  meta- 
static new-growtlis.  In  contradistinction  from  tumors  of  the 
spinal  cord  itself,  irritative  symptoms  predominate  in  the  presence 
of  spinal  neoplasms.     The  nature  of  the  neoplasm  is  generally  in- 
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volved  in  doubt,  except  in  the  case  of  metastatic  growths.  With 
regard  to  the  8e<U  of  the  dhea^e,  local  changes  in  the  vertebral  col- 
umn and  the  distribution  of  the  symptoms  are  decisive.  Tumors 
of  the  Cauda  equina  not  rarely  are  attended  with  circumscribed 
cutaneous  anesthesia  of  the  perineum,  the  scrotum,  the  penis,  and 
the  posterior  asi)ect  of  the  tliigh.  In  addition,  paralysis  of  vari- 
ous muscles  and  the  bladder  and  the  rectum,  and  abolition  of  re- 
flex movement,  occur. 

Prognosis  and  Treatment. — Although  meningeal  tumors 
have  recently  been  successfully  removed  by  surgical  means  after 
opening  the  vertebral  column,  the  prognosis  is  nevertheless  serioua 
in  the  majority  of  cases.  Causal  therapy  should  be  employed  in 
cases  of  syphilis  (mercurial  inunctions,  internal  administration 
of  potassium  iodid). 

In  a  few  rare  cases  cystictrci  and  echinococci  have  been  found  in  the 
spinal  meninges,  and  the  latter  have  been  removed  by  operation. 
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Abdomikai.  dropey,  382 
muscles,  peripheral  paralTsis  of,  504 
spasm  of,  512 
AoepbalocYsts,  352 
Acoria,  240 
Addison's  disease,  468 

treatment,  471 
Adrenal  bodies,  diseases  of,  468 
Affrictus  pericardiacus,  54 
Ageusia,  531 
Agonal  edema,  124 

Albamin  in  urine,  determination,  390 
Albnminometer,  Esbach's,  390 
Albuminuria,  387 
accidental,  388 
causes,  391 
false,  388 

hematogenous,  388 
in  pneumonia,  136 
nephrogenous,  388 
pathologic,  388 
persistent,  388 
physiologic,  387 
reiial,  388 
tests  for,  388 
Boedecker's,  389 
boiling-nitric-acid,  388 
Galippe's,  389 
Heller's,  389 
Pan  urn's,  389 
transitory,  388 
treatment,  392 
Albumoses  in  urine,  389 
Alcoholic  paralysis,  539 
Amaurosis,  uremic,  397 
Amoeba  coli,  292 
Anachlorhydria,  240 
Anacidity,  240 
Anadenia,  gastric,  214 
Anemia^  bothriocephalus,  297 
brickmakers',  311 
miners',  311 
tunnel,  311 
Anesthesia,  525 
cutaneous,  525 
infectious,  527 
paresthesia  with,  528 
refrigeratory,  527 
toxic,  527 


Anesthesia,  cutaneous,  tnamatic,  SS7 
treatment,  528 
vasomotor,  527 
dolorose,  528 
trigeminal,  528 
neuroitaralvtic    ophthalmia   witl^ 
529 
Aneurysm,  wall  of,  66 
Angina,  184 

circumscribed,  187 
complications,  187 
difl'use,  187 
lacunar,  187,  188 
parenchymatous,  187,  189 
pectoris,  63 
phlegmonous.  187 
superficial,  186,  188 
treatment,  189 
Anguillula  intestinalis,  315 

stercoral  is,  315 
Ankylostomiasis,  311 

treatment,  314 
Ankylostomum  duodenale,  311 
Anosmia,  529 

Anterolateral  remnant,  546 
Ante-stomach,  199 

Anthrax,  pulmonary,  and  bronchiecta- 
sis, 109 
Aorta,  aneurysm  of,  65 
diajjnosis,  70 
neuralgia  in,  69 
pamlysi.s  from,  69 
pressure-phenomena,  69 
rupture,  ()1) 
symptoms,  67-70 
treatment,  70 
varieties,  65 
diseases  of,  65 
embolism  of,  72 

pan^rene  and,  72 
istlnuiiH  of,  constriction  and  occlusion 
of,  71 
Aortic  inMiiHicicnoy  with  valvular  dis- 
easf,  .'57 
obstruction  with  valvular  disease,  38 
Apc-hund,  IIHJ 
Aphonia,  spastic.  94 
App<'n«licitis,  257 
complications,  261 
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Appendicitis,  diagooni,  2S3 

symptonu,  2(M> 

treatiuent,  2i'A 
Arachnitifl,  603 
Arachnoid  hemorrhage,  608 
Arm  and  brachial   plezm^ 
paralysis  of,  498 

external  rotators  of,  paraljcis  ci,  501 

int4;rnal  rotators  of,  paralTSU  of,  dOS 
A  rnenical  fMiralysis,  bSlii 
Arytenoid  muscles  paralysis  oi,  90 
Ascaris  liimbricoides,  301 

myHtax,  303 
Am!it(w,  382 

(»(.'hectic,  •i82 

chyloim,  383 

fatty,  383 

hypoMtatic,  382 

trtMitiiM^nt,  385 
AHporniiitiHrn,  404 
AMthinu,  VAinWtn'f  >iO 

dyH|M>^ti(\  215.  236 

hay-,  /8 
AHthiiin-ripiretii,  117 
Aitthiiin-cryHtulH,  115 
ANthiim  HpirulH,  115,  116 
Ataxia,  l*ri(MlreidrH,  592 

lnTt'ditiiry,  592 
Hpiniil  (*onl  in,  595 

loroiiiotor,  572.    Hee  also  Tabe$  dor- 

oriffiii  of,  577 
Atrophy,  Npiiml   profip-csHiTe  muscular, 
5H8 
Hyrinjjomyolia  and,  592 
tri'iilUHMit,  592 
Aiirii'lt*,  niiiH(*lc>H  of,  paralysis  of,  482 
Axiliarv  iutv**,  paralyHiH  of,  498 
AAooHprniiia,   Ul\,  •1<)5 

lUtMi.i.i   <»r   diphtheria   and    fibrinoos 

>•   •  •  •     f»«^ 
lllllllN,    t  t 

Hack,  nui><('l(>H  of,  peripheral   paralysis 

nl.  .■>(»! 
niii'itM'ia    ol     l»r(>n<*hopneumonia,    125, 

I '.Mi 
ll-ii'irniii  III,  r»7 

M  )l:ntiiiliiini  m   pMraiiKrcium  coli,  293 
|t-il'.:iiiu<-*t  iM  l)ron<'hi:il  catarrli,  103 
lUrlinrr'rt  rii:nii!«*  in  pitrli,  1()5 
lliliu  \    «Mlr»ili.  ;»'t*.5 

|»:r.  mM-«.  r.nriiinnia  of,  3(51 
I'HfMI  li  of.  Wu 

«*»  l»m«»t"(M'ri  in.  .'^">2 

|«  II  M-ilr'«  ill,  !5<»1 

piinilrtii  iiillaiiiination  of,  359 
•.an«l.  ;5<'<*.* 
lUiiiiiirr.  «lriniMnr  of,  pamlyHiH  of,  462 
ripliiii*  l<<r  •>!',  prirMlvsis  of,  402 
urinary,  al>.MTss  in,  '150 


fiL4Bl 
kjperSTTfifcy  of  ^1- 


OL  44L 


oL  4^^ 
paxmhvw  f£.4SZ. 

pcnJesc  ocaai:  oC  -fiu 

Bfepharoifsm  Ii0^ 
Bknd  in  Grine.  3lfi 

Boiiine  in  c^mxc  11:4 
BosKck'ft 


BothrkiCpf^halaf  stw'tt't* 


^•—j* 


titaimepL  ^4 
ofaitrDcti^.«  iC  fTo 
eflect  CO  ttsKTsl  eao&icm.  ^SO 
diatfnKiH&.  5rS 
STm|4oczx&.  :77^ 
treatmeot.  2sS 
steDQsis  c^.  f75 
diagDOsii^  ^S 
sympcoma.  ^S 
treaUDcnuSSS 
Boz-oote,  114 
Brachial  plexiv  aod  am,  paralysb  ol 

nerres  of,  49S 
Bracht'Romberg's  sympioin.  539.  576 
Bradycardia,  paroxysnaL  63 

with  fat  heart,  90* 
Brain,  diseases  of.  hicooogh  and,  512 
Brickmaker?*  anemia.  31 1 
Bronchi,  diseases  of.  96 
Bronchial  at^h ma.  113 
treatment,  116 
catarrh,  96 

bacteria  and,  97 
drv,  98 

w 

moist.  98 

r&les  in,  98 

symptoms,  98-101 

treatment,  102 
coagulum,  104 
constriction,  111 
croup,  103 
dilatation,  106 

treatment,  110 
ulcers,  97 
Bronchiectasii,  106 
oomplicatioiM^  109 
diagDodi^  106 
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BioDchiecUsiSy  BTrnptoms,  108 

treatment,  110 
Bronchiolitis,  100 

and  alveolar   emphjsema  of  InngB, 
118 
Bronchitis,  fibrinous,  103 
treatment,  106 

putrid,  100 
Bronchoblennorrfaem,  100 
Broochopneiimonia,  125 
Bronchorrhea.  100 
Bronchostenosis.  Ill 
Bronze-disease,  469 
Bubbling  murmurs,  166 
Bacardia,  27 
BaUmia.240 
Burdach*s  column,  546 

Cacopmia,  53<^» 

CadaTeric  positioo,  91 

Calculi,    biliarr,  362.     See  also   Gall- 

carbonate-.  441,  446 

CTsiin-,  442,  446 

iiidigo-,  442,  446 

molberrr  .  363,441,446 

oxalate-.  441,  446 

phosphatic  441,  446 

renal  441 
treaimeiit,  446 

uralic,  441,  446 

xantbin-.  442,  446 
Caput  MediMK,  3S5 
Carboo-dioxid  narooRic  127 
Carcinosis,  miliarr.  150 
Cardia.  carcraomata  i4j  224 

spasm  of.  2^ 
Ckniiae  'weMstktxucj.  17.  See  ako  My>- 
rartfimat.  wemJt»em  «/. 

mitnaitteBtr,  6.> 

neorciaes.  61 
Gudiorbexia.  34 
CardiospaHB.  23S 
Caurrii,  acme  gantro^iaigKiiiiil.   in  is- 

I  Bills  I    ^'f' 

aotonuiaL  « » 


caiealofr^i^ 
dnrakarda .  212 


oC257. 


Gen,  beart^iikire:.  2r> 


I  Cenrical  muscle,  spasm  of,  511 
Cestodes,  293.     See  alsri  Tapewr/nmM, 
Chejne-Stokes  breathing  m  (at  heart, 

30 
Clilorosis,  tropica],  311 
Cholangitis,  catarrhal,  357 

'      pumlent,  359 
Choleo'stitis,  catarrhal,  357 

pun  J  lent,  359 
Choledrxrh  duct,  carcinoma  of  mootli  of, 

3*;i 

Cholel ithiasis,  .362.     See  also  OaH'^Umet. 
Cholemia,  320,  :W) 
Cholera  nowtra»  s.  eiirrffm^  243 
Chordiiij^  tuberr/os.  ifZ 

rr,r«li«  hypertr<^^hica  inferifjr,  HZ 
Ciiylopencaidium,  60 
ChTJothorax,  170 
Cicatrix,  ap^/ffler-tic,  -v/i 
C1rcuiat/>rT  omrairM,  di<«eatMS  ol^  17 
<.  irrh*^*!*.  p^^nal.  'CiTi 
^  ir^fmphiiUM,  ->35 
^  larked  or^lnmn,  '>43 
f  Uw-hand.  41K..  497 
C^xsr-T^dvnia.  .'>24 
CV>-cTi,  Dfr«.ralina  of,  524 
C'/iic  h^fatK-.  '>^2 

inte^inal,  1:91 

mty-fpA,  255 

renai.  444.  445 
treat  nt»*-nt,  447 
(yAnmn  of  Buria/rh,  516 

of  Clarke,  54;^ 

fA*j'A.   54^ 

of  Grower*.  -54^ 
^  'jCDpensauon. 

*ta«ift  with.  42 
'»cnpr«»^io&  BtTe.ili*-  .!i^,  5^ 
CV«apre?««or*-f*nur«ft.  cprxaL 
g«T>rra:  parairti^  w^cii.  -yz> 
tr%ain:^*T.t.  571 

C/vc*.r».'t. '<i.  iaftr.y,r;l4j  K.-jirx.Ja^  ^1 
CV^trar'tl-r.-f-.-rrr-'.-a.    fevraia-^ 
r.'  4*3 


derapggwwBit  of.  r^s^^m 


~  •  •    '■'    ■* 
Cr",«. :    -.r-oiA.    1  .:i 
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Crural  nerve,  peripheral  paralysis  of, 

505 
Crutch-palsy,  492 
Cutaneous  sensibility,  525 
Cyanosis,  congenital,  46 
Cysticercus  cellnloste,  293 
Cystoplegia,  461 
Cystospasm,  460 

Damoisean's  curves,  155 
Dextrocardia,  34 
Diaphragm,  paralysis  of,  491 

spasm  of,  511 
Diarrhea,  dentitiou,  248 

fatty,  255 

nervous,  290 

summer,  of  infants,  247 
Diarrhoea  ablactatorum,  248 
Digestive  organs,  diseases  of,  175 
Digitalis-leaves  for  cardiac  insufficiency, 

23 
Diplegia,  facial,  485 
Diplococciis  pneumonise  s.  lanceolatus, 

129 
Dittrich  plugs,  101 

Dorsal  niuHcle,  broad,  paralysis  of,  503 
Dropsy,  abdominal,  382 
Drum-stick  fingers,  46,  110 
Drunkards^  catarrh,  212 
Drunkards,  morning  vomiting  of,  214 
Duodenitis,  acute  catarrhal,  244,  245 

chronic  catarrhal,  255 
Duodenum,  round  ulcer  of,  266 
Dura  mater  and  spinal  column,  relation 
of,  541 
spinal,  inflammation  of,  601 
Dyspepsia,  nervous,  241 
Dystopia  ventriculi,  233 

EcHiNO(^occrs-cYSTS,  sterile,  352 
Eclampsia,  uremic,  397 
Klectric-sense  of  skin,  testing  of,  526 
Kmpyerna  pleurw  necessitatis,  157 
Endocanlitis.  47 
chronic,  36 
contracting,  47 
cryptogenetic,  47 
fetal,  and  heart-disease.  46 
recurrent  contracting,  47 
ulcerative,  47 

and  puerperal  fever,  47 
and  typhoid  fever,  49 
treatment.  41) 
verrucose,  47,  49 
and  rheumatism,  50 
and  scarlet  fever,  50 
Endocardium,  diseases  of,  35 

inflammation  of,  47.      See  also  Endo- 
airditia. 
Enormitas  cordis,  27 
Enteralgia,  nervous,  291 


Enteritis,  membranous,  255 
Enteroptosis,  288 
Enterorrhagia  of  newborn,  288 
Enterostenosis,  275.     See   alao   Bawd, 

stenons  of. 
Enuresis,  diurnal,  458 

nocturnal,  458 
Epidural  hemorrhage,  608 
Epigastrium,  restless  movementt  in,  2:^6 
Erb  s  paralysis  of  brachial  plexus^  499 

supraclavicular  point,  499 
Ergotism,  539 

Ergot-poisoning,  paralysis  from,  539 
Eructation,  211 
nervous,  235 
Esbach's  albuminomet^r,  390 

reagents,  389 
Esophagism,  204 
Esophagi tis,  catarrhal,  200 

phlegmonous,  201 
Esophagomalacia,  202 
Esophagus,  carcinoma  of,  191 
complications,  195 
diagnosis,  196 
paralysis    of    recurrent    laryngeal 

from,  193 
treatment,  196 
catarrh  of,  200 
dilatation  of,  199 
dimensions  of,  194 
diseases  of,  191 
diverticula  of,  197 
pulsion-,  198 
traction-,  198 
paralysis  of,  203 
l)eptic  ulcer  of,  201 
softening  of,  202 
spasm  of,  204 

spontaneous  rupture  of,  202 
stenosis  of,  196 

and  carcinoma,  192,  193 
thrush  of,  203 
Esthesiometer,  526 
Etat  mamelonn^,  213 
Expectorants,  102 

Exploratory  puncture,  apparatus,  160 
Extremities,  arteries  of,  embolism  of,  43 
Eyebrow,  corrugator  muscle  of,  paraly- 
sis of,  481 
Eyelids,  orbicular  muscle  of,  paralvsis 
of,  481 

Face,  muscles  of,  spasm  of,  508 

paralysis  of  muscles  of,  478 
Facial  nerve,  diagram  of  distribution, 
487 
paralysis  of,  477 
diagnosis,  486 
treatment,  488 
Fasciculus,  anterolateral,  546 
Fecal  concretions,  true,  259 
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Fecal  concretions,  false,  258 
Finger,  drumstick,  46,  110 
Fistula,  bironcous  intestinal,  281 

pulmonary,  166 
Four-glass  test,  210 
Fr^missement  cataire,  36 
Fremitus,  bronchial,  98 
Friedreich's  ataxia,  592 
Fright-paraljrsis,  601 

Oalippe's  picric-acid  test,  389 
Gall-bladder,  carcinoma  of,  361 
dropsy  of,  360 
empyema  of,  359 
Gall-stones,  362 
facetted,  363 
treatment,  366 
Ganglion-cells  of  anterior  horns,  disease 
of,  582 
in  adults,  inflammation  of,  586 
pigmentary  degeneration  of,  588 
Gangrene  and  embolism  of  aorta,  72 
from  j)erichondriti8  of  larynx,  88 
Gastralgia,  nervous,  238 
Gastrectasis,  227 
treatment,  231 
Gastric  catarrh,  acute,  210 
•  chronic,  212 
treatment,  215 
hypertrophic,  213 
juice,  digestive  power  of,  206 
hydrochloric  acid  in,  207,  209 
hyjiersecretion  of,  241 
lab- ferment  in,  210 
pepsin  in,  209 
Gastritis,  chronic  atrophic,  213 
cystic,  214 
polypous,  213 
phlegmonous,  216 
purulent,  216 
Gastro- intestinal  catarrh,  acute,  in  in- 
fants, 247 
treatment,  250 
Gastroptosis,  229,  233 
Gastrosuccorrhea,  241 
Gastroxynsis,  242 

Gen i to-urinary  organs,  diseases  of,  387 
Glans  penis,  neuralgia  of,  524 
Glioinatosis,  565 
Glomenilonephritis,  404 
Glossoplegia,  489 
Glottis,  edema  of,  85 

disease  of  larynx  and,  86 
s|)ontaneous,  86 
spasm  of,  93 
phonatory,  94 
rachitis  and,  94 
Gluteal  nerves,  peripheral   paralysis  of, 

506 
Gmelin'stest  for  biliary  coloring-matter, 
319 


"  Golden  vein,"  286 
Goll,  column  of,  546 
Gowers'  column,  546 
Gray  matter  of  spinal  cord,  541 
Giinsburg's   phloroglucin- vanillin  solu- 
tions, 207 
Gustatory  nerve,  disease  of,  530 

Hagen-Brandt*8    formula    to     abort 

acute  coryza,  76 
Hand,  ape-,  496 

claw-,  496,  497 
Hay-asthma,  78 
Hay-coryza,  78 
Hay-fever,  77 

Head,  muscles  of,  spasm  of,  511 
Heart,  acquired  valvular  disease  of,  35 
cardiac     manifestations   with, 

37 
diagnosis,  43 
embolic  alterations,  42 
spontaneous  recovery,  44 
symptoms,  37-43 
treatment,  45 
venous  stasis  with,  42 
beer-,  Munich,  28 
chronic  aneurysm  of,  after  mycocar- 

ditis,  33 
dilatation  of,  24 

a<Mite,  blood-pressure  and,  25 
and  cardiac  insufficiency,  27 
and  pericarditis,  57 
diminished     resistance     of    heart- 
muscle  and,  24 
treatment,  28 
echinococcus  of,  34 
fat,  29 

anemic,  30 
cachectic,  30 
plethora  and,  30 
hypertrophy  of,  28 

'toxic,  29' 
new-growths  of,  33 
OX-,  27 

right-sided,  34 
rupture  of,  34 
thrombosis  of,  51 
villous.  52 
Heartburn,  211 
Heart  disoa,se,  congenital  45 
Heart-failure  cells,  20 
Heart-murmurs,  localization,  43 
Heart-pain,  nervous,  63 
HelUr  s  nitrie-a<M(l  test,  389 

test  for  hematuria,  393 
Helminthiasis,  intestinal,  292 
Hematemesis  of  newborn,  288 
Hematinuria,  39r) 
Hematomvelia,  548 
Hemalomvelitis,  548,  553 
Hematoporphyrinuria,  396 
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Hematuria,  392 

Heller's  test,  393 
Hemipiena,  facial,  485 
Hemogl()binuria,  392,  394 
Hemopericardium,  60 
Hemopneuniopericardiuin,  58 
Hemopneumothorax,  162 
Hemoptysis  and    fibrinous    bronchitis, 

105 
Hemorrhoidal  nodules,  inflammation  of, 

286 
Hemorrhoids,  284 

blind,  286 

mucous,  286 

treatment,  287 
Hemothorax,  170 
Hepatic  artery,  aneurysm  of,  370 

embolism  of,  43 
Hepatitis,  chronic  interstitial,  331.    See 
also  Liver,  drrhasis  of, 

suppurative,  327 
treatment,  330 
Hepatoptosis,  355 
Herpes  with  pneumonia,  137 
Hiccough,  511 

Horns,  anterior,  ganglion-cells  of,  dis- 
ease of,  582 
in  adults,  inflammation  of  ganglion- 
cells  of,  586 
Hunger,  disorders  of  sense  of,  240 
Hydromyelia,  564 
Hydronephrosis,  435 

and  pyelitis,  440 

partial,  436 

treatment,  438 

varieties,  437 
Hydropericardium,  59 
Hydropnenmopericardium,  58 
Hydropneumothorax,  162 

diagnosis,  166 

encapsulated,  162, 167 

subphrenic,  167 

treatment,  168 
Hydrothorax,  169 
Hypacidity,  208,  240 
Herperacidity,  208,  209,  240 
Hyperacusis,  Willisian,  482 
Hyperchlorhydria,  240 
Hypergeusia,  531 
Myperkinesis,  507 
Hy perosniia,  529 

Hyjjertrophy,  cardinc,  eccentric,  24 
Hy{Kx:hlorhydna,  240 
Hypogeusia,  531 
Hypoglossal  nerve,  paralysis  of,  489 

spasm,  510 
^vposmia,  529 

BRC8,  315.     See  also  Jaundice, 
iridis,  3!!4 
In  cardiac  insufliciency,  20 


Ileocolitis,  244 

Ileus,  275.     See  also  Botoel,  obstruction  q^. 

paralytic,  277 
Iliopsoas  muscle,  paralysis  of,  505 
Impotence  in  male,  463 
Infants,  acute  gastro-intestinal  CAtarrh 
in,  247 
treatment,  250 
fatty  liver  in,  342 

feeding  of,  with  milk  siibstitates,  252 
Inferior  oblique  muscle  of  head,  spasm 

of,  511 
Intention -tremor,  561 
Intestinal  crises,  291 
Intestine,  animal  parasites  of,  292 
atony  of,  289 
carcinoma  of,  267 
treatment,  270 
catarrh  of,  acute,  242 

symptoms  and  diagnosis,  244 
treatment,  246 
chronic,  252 
treatment,  256 
diseases  of,  242 

hemorrhage  of,  in  newborn,  288 
nervous  spasm  of,  290 
neuroses  of,  289 
motor,  289 
sensorjr,  290 
peristaltic  unrest  of,  290 
polypi  of.  270 
protozoa  in,  292 

relaxation  of  muscular  ooat  of,  289 
sarcoma  of,  270 
worms  of,  293 
Intussusception,  271 
Intussusceptum,  271 
Intussusoipiens,  271 
Invagination,  271 
Isthmus  aort£e  persistens,  71 
of  aorta,  constriction  and  occlusion  of, 
71 
Itching-sense,  testing  of,  526 

Jaffk's  test  for  indican  in  urine,  281 
Jaundice,  315 

catarrhal,  358 

cutaneous,  318 

diagnosis,  321 

difnisive,  316 

due  to  pleiochromia,  316 

due  to  jK)lycholia,  316 

gastroduodenal,  317,  358 

hefmtogenous,  316 

hv})ertrophic  cirrhosis  of  liver  with, 
337 

menstrual,  357 

of  mucous  membranes,  318 

toxic,  317 

treatment,  322 
Jejunitis,  244,  246 
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Kidneys,  abHence  of,  432 
adenoma  of,  425 
amjloid,  421 

arterioeclerotic  contracted,  41 1,  421 
atrophy  of,  granular,  411 
carcinoma  of,  423 
contracted,  411 

cyanotic,  401 

diagnoflis,  413 

hypertrophy   of  myocardium  and, 
414 

pulse-tracing  of,  415 

symptoms,  413 

treatment,  416 
cyanosis  of,  22 

cyanotic  induration  of,  23,  401 
cystodenoma  of,  426 
cystic,  425 
diseases  of,  387 
dystopia  of,  432 
echinococcus  of,  427 
embolic  infarction  of,  420 
horseshoe,  432 
hypostatic,  401 

in  cardiac  insufficiency,  19 
large  white,  409 
movable,  428 

treatment,  431 
pelvis  of,  calculi  in,  441 
treatment,  44() 

carcinoma  of,  447 

dilatation  of,  4^^5 
treatment,  4.J8 
varieties,  437 

diseases  of.  435 

inflammation  of,  438 

parasites  of,  448 
sarcoma  of,  425 
spotted,  contracted,  413 
suppuration  of,  416 

treatment,  420 
surgical,  417 

venous  hyperemia  of,  401 
wandering,  264,  428 

incarceration  of,  430 

treatment,  431 

Labia  inajora,  neuralgia  of,  524 
Laennec's  cirrhosis  of  liver,  X\Z 
l^gophthalmos.  paralytic,  481 
Laryngeal  cough,  ^»5 
mucous  membrane,  anestht^ia  of,  95 
sensory  disonlers  of,  95 
Laryngitis,  catarrhal,  79 
treatment,  83 
granular,  8*2 
hemorrhagic.  81 
Larynx,  alwwess  of,  85 
catarrh  of,  79 

treatment,  83 
disease  of,  79 


Larynx,  disease  of,  edema  of  glottis  and, 
86 
hyperesthesia  of,  95 
muscles  of,  paralysis  of,  89 

treatment,  92 
mycosis  of,  96 
pachydermia  of,  82 
paj)illomata  of,  83,  84 
paresthesia  of,  95 
perichondritis  of,  87 
polypi  of,  83,  84 
ulcers  of,  treatment,  84 
I^ad- paralysis,  536 
Leptothrices,  pulmonary,  101 
Leukomy^litis.  554 

chronic,  558 
Leukof)lakia  oris,  181 
Lientery,  245,  254 
Little's  disease,  581 
Liver,  abscess  of,  327 
treatment,  330 
adenoma  of,  350 
ad  i  pone,  342 
amyloid,  343 

atrophy  of,  acute  yellow,  338 
treatment,  341 
crvptogenetic,  339 
granular,  332 
blood-vessels  of,  diseases  of,  368 
carcinoma  of,  345 
treatment,  350 
cast  of,  325 
cirrhosis  of,  331 

alcoholic,  332,  334-336 
arteriosclerotic,  334,  338 
atrophic,  332 
diagnosis,  334 
hypertrophic,  332 
'biliary,  3,33,  337 
Laeiniec's,  333 
mono(,*el hilar,  334 
monolobular,  333 
multilobular,  333 
senile,  334,  378 
svmptoms,  334 
syphilitic,  334,337 
treatment,  33H 
conHtrii!te<l,  .'i55 
contracted,   331.     8ee  also  Liver ^  eir- 

rhonU  of. 
diseases  of,  315 
(lis{)lacements  of,  355 
ecbino<'r)ccus  of,  3')0 

treatment,  355 
fatty,  342 

defeneration  of,  ,342 
infiltration  (.f,  342 
fissured,  355 
byp«istatic,  .323 

ir)  c.inliac  in'^iifficiency,  20 
induration  of,  cyanotic,  23 
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Liver,  mold  of,  325 
movable,  355 
nutmeg,  323,  324 

cjanotic,  23 
sarcoma  of,  350 

serous  coat  of,  inflammation  of,  325 
suppurative  inflammation  of,  327 

treatment,  330 
syphilitic  lobulated,  334 
venous  hyperemia  of,  323 
wandering,  3o5 
Localization,  sense  of,  526 
Locomotor  ataxia,  572.     See  also  Tabes 

Horsalis. 
Lower  extremities,  muscular  spasm  in, 

513 
Lung,  abscess-formation  of,   bronchiec- 
tasis and,  108 
atelectasis  of,  121 
brown  induration  of,  22 
carcinoma  of,  149 
catarrhal  inflammation  of,  125 

treatment,  128 
cirrhosis  of,  1 39 
treatment,  142 
diseases  of,  117 
echinococcus  of,  151 
edema  of,  123 
agonal,  124 
emphysema  of,  alveolar,  117 
bronchiolitis  and,  118 
complications,  119 
treatment,  120 
interstitial,  120 
vioarions  alveolar,  119 
fibrinous  inflammation  of,  128.     See 

also  Pneumonia,  fibrinous. 
gangrene  of,  144 
complications,  147 
treatment,  148 
hyiK)st^isis  of,  122 
new-growth  of,  149 
sarcoma  of,  149 
slaty  induration  of,  140 
suppuration  of,  142 
tumors  of,  149 

Male,  impotence  in,  4r>3 

sexual  organs,  diseases  of,  463 
sterility  in,  4(54 

Mammary  gland,  neuralgia  of,  521 

Marechal's    test    for    biliary    coloring- 
matter,  :m\) 

Mastication,  muscles  of,  paralysis  of,  476 
spjLsui  of  niiiseles  of,  ')07 

Masticatory  spasm,  507 

Mastodynia,  521 

Metiian  nerve,  paralysis  of,  495 

Mediastinilis,  17.'» 

-•'orioarditis,  o3 

"174 


Mediastinum,  diseases  of,  171 
inflammation  of,  173 
interstitial  emphysema  of,  174 
tumors  of,  171 
Megalogastria,  229 
Megastomum  entericum,  293 
Melanosis,  villous,  253 
Melasicterus,  318 
Melena  of  newborn,  288 
Meningeal  hemorrhage,  607 
Meninges,^  spinal,  diseases  of,  601 

neoplasms  of,  609 
Meningitis,  cerebrospinal,  604 
purulent,  in  pneumonia,  136 
spinal,  603 
acute,  603 
chronic,  606 
Merycism,  237 

Mesenteric  artery,  embolism  of,  43 
Miners'  anemia,  311 
Miserere,  273,  280 

Mitral  insuflSciency  with  valvular  di 
ease,  39 
obstruction  with  valvular  disease,  4< 
stenosis  with  valvular  disease,  40 
Molimina,  hemorrhoidal,  286 
Morbus  cceruleus,  46 
Mor van's  disease,  567 
Motor  nerves,  spasmodic  disorders  < 
507 
inflammation  of,  533 
trigeminal  spasm,  507 
Mouth,  diseases  of,  175 
inflammation  of,  175 
thrush  of,  179 
Mulberry-calculi,  363,  441,  446 
Munich  beer-heart,  28 
Murmur,  bubbling,  166 
endocardial  and  pericardial,  56 
nun's,  313 
presystolic,  40 
Muscular  contraction,  fascicular,  5f 

spasm,  507 
Musculocutaneous  nerve,   parelTSj 

498 
Mycosis  nasi,  79 

pharyngis  leptothricia,  190 
Mycotic  bronchial  plugs,  101 
Myelitis,  acute,  552 

anesthesia  with,  554 
ascending,  555 
bed-sores  with,  556 
diagnosis,  556 
gangrene  of  skin  in,  555 
treatment,  557 
central,  554 
chronic,  558 
ascending,  559 
central,  5''>8 
circumscribed,  554 
compression-,  569,  598 
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Mvelitis,  difiiise,  554 
Kemorrhagic  553 
multiple,  554 
purulent,  553 
transTeree,  554 
Mjelomalacia.  inflammatorj,  553 

necrotic,  553 
Myelomeningitis,  acute,  554 

chronic,  558 
Myocarditic  cicatrices,  31 
Myocarditis,  31 
chronic,  32 

aneurysm  after,  33 
treatment,  33 
varieties,  32 
Myocardium,  diseases  of,  17 
weakness  and,  21 
echinoeoccus  of,  34 
hyperirritability  of,  after  pericarditis, 

56 
hypertrophy  of,  and  contracted  kid- 
ney, 414 
inflammation  of,  31 
tumors  of,  33 
weakness  of,  17 
and  dilatation  of  heart,  27 
diseases  and,  21 
in  pericarditis,  55 
senile,  22 
toxic  varieties,  22 
treatment,  23 
venous  stasis  with,  42 
Myomalacia  cordis,  31 
Myosis,  uremic,  397 
Myositis  from  trichinae,  307 

Narcosis,  carbon-dioxid,  127 
Nasal   mucous    membrane,   catarrh  of, 
from  coryza,  75 
fibrinous  inflammation  of,  77 
fungi  on,  79 
molds  on,  79 
Neck,  inferior  subcutaneous  nerve  of, 

neiiralp^ia  of,  .')19 
Nemathelimintbes,  301 
Neoplasmata  pericardii,  f)0 
Nephritis,  acute  desquamative,  404 
lympbomatouH,  404 
chronic  henjorrhagic,  410 
interstitial,  411 
diagnosis.  413 
pulse-tracing  of,  415 
symptoms,  413 
treatment,  410 
parenchymatous,  409 
diffuse,  402 
acute,  402 

pi  1 1st' -tracings,  406 
treatment,  408 
urinary  sediments  from,  405 
purulent,  416 


Nephritis,  purulent,  cryptogenetic,  417 

treatment,  420 
Nephrolithiasis,  441 

diagnosis,  443 

symptoms,  443 

treatment,  446 
Nerve,  electric  irritability  of,  474 
Nerve-pain,  513 

Nerve-roots,  spinal,  changes  in,  in  tabes 
dorsal  is,  574 
paralysis  of,  602 
Nervous  system,  disei^ses  of,  472 
Neuralgia,  513 

articular,  525 

cervioobrachial,  520 

cervico-ocoipital,  519 

crural,  521 

dorso-intercostal,  520 
anesthesia  with,  521 
hyjwresthesia  with,  521 

glossal^in,  519 

in  aortic  aneurysm,  69 

infraorbital,  518 

lingual,  519 

lumbo-abdominal,  521 

malarial  form,  514 

neuritic,  514 

obturator,  522 

occipital,  519 

of  coccyx,  524 

of  external  cutaneous  nerves  of  thigh, 
522 

of  glans  penis,  524 

of  great  auricular  nerve,  519 

of    inferior    subcutaneous    nerve    of 
neck,  519 

of  labia  majora,  524 

of  mammary  gland,  521 

of  penis,  524 

of  perineum,  524 

of  scrotum,  524  • 

of  supraclavicular  nerve,  520 

of  urethra,  524 

phrenic,  520 

sciatic,  522.     See  also  Sciatica, 

spermatic,  524 

supraorbital,  518 

syphilis  and,  514 

treatment,  519 

trigeminal,  516 

varieties,  514 
Neuritis,  531 

apoplectiform,  532 

ascending,  534 

hemorrhagic,  532 

interstitial,  5!V2 

mi  Juratory,  532 

mixed,  5.*>2 

multiple,  534 

paralysis  with,  5:^5 
recurrent,  536 
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Neuritis,  nodose,  532 

parenchymatous,  532 

segmental,  533 

suppurative,  532 

toxic,  536 

treatment,  534 
Neuron,  542 

cerebrospinal,  543 

of  second  degree,  543 
Neuroses,  cardial*,  61 
Newborn,  melena  of,  288 
Nictitation,  508 
Nocturnal  pollution,  466 
Noiks^  singers',  82 
Nob*?*  catarrh  of.  73 

chrv^nic  air\>phic  75 

hTwriit^pnic  75 
ciHu  plioaiions.  74 
o«eQ;i  with.  76 
treucmenc,  76 

vii&*fac>e>  of,  73 
Nuct«^>-albiiuitchit  in  urine,  389 
N'ln  *  otiarm'ir.  -US 
Niun^-Iiver.  i^JCi,  324 

cvauotic,  2^ 

i.>M8>r»rrKic  i.^anlj^is  4^ 

i.H,»i'jr:Mor   u^^rve.   (peripheral    paralysis 

or'.  '»0«> 
^.K^^j'h.tiC'.nyo^ii*  oidica,  203 
V^ivt.iini  -iIoio:iPS»  ISO 
^.^iiHctorv  i»t:'rve.  dis<?a!<e  of,  529 
V>\- heart.  27 

vKv'irts  vertiuo<;iaris,  3'>3 
V.>zt?isa  >»iih  olia^iiio  vvryza,  76 

l\voH\H>-NtN\aTi:N     Spinal,    external, 

iniertM:,  '>  '2 

relate,   M'rt,  v-.iiarrh  of,  184.     See   also 
.li  /"It*. 

Palsy.  baiui»jcv-.  492 

*.>'avhriK'irs,  492 

oniu-h-,  492 

prisi»ntrr>\  492 

waier-oarriers*.  492 
l\inorviis.  vmIo'iU  in  ducts  of,  372 

fiirvitii'iu.-*  »»t*,  o72 

cvxls  v»f.  ;i72 

vii-sOiiM.'^  \>r'.  .'>7l 

riii-nev'n»sis  in.  o71 

horMorrhtii:^:'  inio.  I>71 

inti.iiiitnali-Mi  o\,  371 
P.iiK'iva'.itis  .'»'  1 
r:inunr>  it'>i  for  albumin,  389 
l*ur:ii:o»isi;i.  'v*' 

r-anilvsis.    a  iito  spinal,    of  childhood, 
ali^S'holio.  7)09 


Paralysis,  arsenical,  538 
compression-,  spinal,  567 

general  paralysis  with,  569 
treatment,  571 
drummers*,  493 
fright-,  601 

from  aortic  aneurysm,  69 
from  ergot- {K>isoning,  539 
lead-,  536 

motor,  of  trigeminal  nerve,  476 
narcosis-,  493 
obstetric,  499 
of  ax i liar V  nerve,  498 
of  broad  dorsal  muscle,  503 
of  cerebral  nerves,  multiple,  490 
of  corrugator  muscle  of  eyebrow,  481 
of  diaphragm,  491 
of  elevator  of  angle  of  scapula,  503 
of  external  rotators  of  arm,  504 
of  facial  nerve,  477.    See  also  Fadal 

nervCf  paralysis  of, 
of  hypoglossal  nerve,  489 
of  iliopsoas  muscle,  505 
of  internal  rotators  of  arm,  503 
of  median  nerve,  495 
of  muscles  of  auricle,  482 

of  face,  478 

of  mastication,  476 
of  musculocutaneous  nerve,  498 
of  nerves  of  arms  and  brachial  plexua, 

498 
of  orbicular  muscle  of  eyelid,  481 
of  pectonil  muscles,  503 
of  phrenic  nerve,  490 
of  platysma  myoides,  482 
of  radial  nerve,  492 
of  rhomboid,  503 
of  serrate  muscle,  500 
of  spinal  accessory  nerve,  488 

nerve-roots,  602 
of  sternocleidomastoid  muscle,  unilat- 
eral, 488 
of  tibial  nerve,  506 
of  tongue,  489 

of  trapezius  muscle,  488,  489 
of  ulnar  nerve,  497 
periodic,  7)07 
peripheral,  472 

muscular  contractions  in,  473 

of  abdominal  muscles,  504 

of  crural  nerve,  505 

of  gluteal  nerves,  506 

of  muscles  of  back,  504 

of  obturator  nerve,  505 

of  scapular  muscles,  500 

of  sciatic  nerve,  506 

treatment,  475 
pressure-,  476 
jwvchic,  601 
reflex,  600 
saturnine,  536 
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Paralysis,  sleep-,  492 

spinal,  546 

acute  ascending,  599 
spastic,  581 

temporary,  584,  586 

uremic,  397 
Paranephritis,  432 

Pararenal  connective  tissue,  inflamma- 
tion of,  432 
Paratyphlitis,  257,  259 

diagnosis,  263 

symptoms,  263 

treatment,  266 
Parosmia,  530 

Pectoral  muscles,  paralysis  of,  503 
Pellagra,  paralysis  from,  539 
Penis,  neuralgia  of,  524 
Pepsin  in  gastric  juice,  209 
Peptones  in  urine,  389 
Pericardial  cavity,  gas  in,  58 

friction,  54 

synechisB,  53 
Pericarditis,  52 

and  dilatation  of  heart,  57 

circumscril)ed,  53 

diagnosis,  55,  56 

difluse,  52 

dry,  52 

external,  53 

hemorrhagic,  53 

humidn,  52,  53 

hyperirritabilily      of       myocardium 
after,  56 

myocardial  weakness  in,  55 

prognosis,  57 

purulent,  53 

putrid,  53 

seroflbrinous,  53 

sicca,  52 

spontaneous,  52 

treatment,  57 

with  effusion,  52,  53 
Pericardium,    alterations  of  blood   in, 
60 

chyle  in,  60 

diseases  of,  52 

dropsy  of,  59 

inflammation  of,  52.     See  also   Pcri- 
ecirditM. 

tumors  of,  60 
Perichondrium  of  larvnx,  inflammation 

of,  87 
Pericystitis,  450 
Perihepatitis,  325 
Perimyelitis,  554 

chronic,  558 
Perineum,  neuralgia  of,  524 
Peripheral  disease  of  nerves  of  special 
sense,  529 

nerves,  degeneration  of,  474 
diseases  of,  472 


Peripheral  nerves,  inflammatory  and 
degenerative  disorders  of,  531. 
See  also  JSeuritia, 

paralysis,  472 

muscular  contractions  in,  473 
treatment,  475 
Peritoneum,  carcinoma  of,  386 

diseases  of,  372 

echinococcus  of,  386 

inflammation  of,  372.     See  also  Peri- 
tonitiA. 
Peritonitis,  372,  375-380 

alimeniarv,  373 

by  extension,  373 

chronic,  symptoms,  379 

cryptogenetic,  373 

diffuse,  374,  375 

fatty,  383 

fibrinous,  374 

hemorrhagic,  375 

obi  iterative,  374 

perforative,  373,  377 

purulent,  374,  375 

putrid,  375 

rheumatic,  372 

senms,  374,  379 

siip[)nrative,  374 

symptoms,  375-380 

traiuiiatic,  372 

treatment,  380 
Perityphlitis,  257 

complicati<»nH,  261 

diagnosis,  263 

symptcjms,  260 

treatment,  264 
Peroneal  nerve,  palsy  of,  506 
I'ettenkofer's   tc»st  for  biliary  coloring- 
matter,  319 
Pharyngitis,  catarrhal,  184 

chronic  atrophic,  189 

circumscribed,  187 

complications,  187 

<liffuse,  187 

granular,  188 

parenrlivmatous,  189 

superficial,  186,  188 

treatment,  189 
Pharynx,  ciitarrh  of,  184 

diseases  of,  184 
Phloroglucin-vanillin     solution,   Ciiinz- 

burg's,  207 
Phrenic  nerve,  paralysis  of,  490 
Phthisis  pituitosa,  101 
'      ventriculi,  213 

Pi«a,  240 
'  Pi  it  is,  603 
Pilimictio,  4.')8 

Platyhelminthes  in  intestine,  203 
i  Platvsma  mvoides,  nanilvsis  of,  482 
Plethora  and  fat  heart,  30 
Pleura,  cachectic  edema  of,  169 
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Pleora,  carcinoma  of,  170 
diseasei  of,  152 
dropiij  of,  169 
echinococcus  of,  171 
inflammation     of,     152.      See    also 
PUurvty, 
Pleural  cavity,  blood  in,  170 

chjle  in,  170 

hypofitatic  edema  of,  168 
exudates,  influence  on  other  organs, 
156 
Pleurisy.  162 
auscultation  in,  155 
cryptogenetic,  153 
diagnoHis,  158 
diaphragmatic,  158 
dry,  153 
fibrinous,  153 
hemorrhagic,  153 
inspection  in,  154 
interlobular,  158 
moist,  153 
niultilocular,  158 
palpation  in,  155 
[>ercuH8ion  in,  155 
pulsating,  158 
purulent,  153 

rupture  of  pus  in,  157 
serous,  153 
treatment,  160 
Pleuropneumonia,  fibrinous.  130 
Pneumatotherapy  for  pleurisy,  161 
Pneumococcus    of    bronchopneumonia, 
125 
of  Friinkel,  niori)hology,  128 
Pneumonia,  alH)rtive,  134 
afebrile,  134 
aspiration-,  1 26 

in  |>erichondriti8  of  larynx,  88 
asthenic,  135 
biliouH,  135 
catarrhal,  125 

treatment,  128 
cron|x)iis,  128.     See  also  Pneumoniay 

Jihrinou.H. 
dissecting.  140 
ophtMneral.  134 
erratic,  13') 
librin«)s:i  cniciata,  131 

duplex,  131 
fibrinous.  128 

anonmiies,    complications,   and  se- 
quela\  l.'M 

(lelirinni  in,  13t> 

<lia^n()sis,  137 

incul>aiion-pcri<xl,  132 

of  chiI<lron,  13'» 

prune-juiiH'  sputum  in,  136 

sympi<»ms,  132 

treatment,  13H 
foreign-lHHly,  126 


Pneumonia,  intermittent,  135 

interstitial,  139 
treatment,  142 

lobar,  130 

malignant,  135 

massive,  130 

progre»ive,  134 

protracted,  134 

pulmonary  absoeM  after,  142 

recurrent,  135 

serous,  124 

totelis,  131 

tyi>hoid,  135 

wandering,  135 
Pneumopencardiam,  58 
l^eumoperitonitis,  876^  377 

sacculated,  378 
Pneumothorax.  162 

closed,  167 

diagnosis,  166 

o(>en,  167 

transitional,  167 

treatment,  168 

valvular,  167 
Poikilocytoeis,  313 
Poliomyelitis,  554 

anterior,  474,  542;  582 

chronic,  558 

of  adults,  586 
Pollution,  nocturnal,  466 

alanns  for,  467 
Polyneuritis,  534 

paralysis  vrith,  535 

recurrent,  536 
Portal  vein,  purulent  inflammation 
370 
thrombosis  of,  368 
Precordium.  pains  in,  63 
Pressure -sense,  testing  of,  526 
Presystolic  murmur,  40 
Proctitis,  244,  246 

chronic  catarrhal,  255 
Propeptones  in  urine,  389 
Prostatorrhea,  468 
Protozoa  in  intestine,  292 
Prune-juine  sputum  in  pneamonia,  1^ 
Pseudo-apoplectic  attacks  in  fat  hea^ 

30 
Pseudocroup,  81 
Psorospasm,  508 
Ptvalism,  182 

false,  183 

idiopathic,  184 

primary,  184 
Puerperal  fever  and  endocarditis,  47 
Pulmonary  abscess.  142 

from  perichondritis  of  larynx,  88 

artery,  aneurvsm  of,  152 

fistula,  166    ' 

insufficiency  with  valvular  disease,  4 

obstruction  with  valvolar  dinoaci^  4X 
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ulmonarv  orifice,   congenital    stenosis 

of,  45 
stenosis  with  valvular  dit^ease,  42 
ulse,  cervical  venous,  conditions  mis- 

tiken  for,  41 
in  aortic  aneurj-sm,  68 
tilsus  inspiratione  intermittens  s.  para- 
doxus, 112 
yelitis  43S 

and  livdronephrosis,  440 
calculous.  442 
'yelonephriiis,  438 
suppurative,  417 
pylephlebitis,  suppurative,  370 
•ylethrumbosis,  368 
Vlonis,  incontinence  of,  237 
insufficiency  of,  237 
si>asni  i>f,  2S6 
*yonephr<>s>is,  417 
'yopericardium,  53 
S'(»pneun)o(>ericar<iium,  58 
pyopneumothorax,  162 
sacculated,  bronchieitasis  and,  109 
pyramidal  tract,  anterior,  545 
crossed,  543 
direct,  545 
lateral,  543 
pyrosis,  211 

Iachitis  and  spasm  of  glottis,  94 
Udial  nerve,  paralysis  of,  492 
tabs  t rich i nous,  306 
teactionary  fever,  551 
tecurrent   laryngeal    nerves,    paralvsis 
of,  91,92 
from  carcinoma  of  esophagus, 
193 
le^rgitatioi),  nervous,  235 
lemnant,  anterolateral,  546 
tenal  artery,  aneurysm  of,  434 
em>>olism  of,  43 
calculi.  441 

treatment,  446 
sand,  441 
lespiration  in  bronchial  catarrh,  99 
tespiratory  organs,  diseases  of,  73 
{etinal  artery,  emiK)lisni  of,  43 
tetinitis,  albuminuric,  415 
Rheumatism,  acute  articular,  and  endo- 
carditis, 50 
Ihinitis,  catarrhal,  73 
chronic  atrophic,  75 

hypertrophic,  75 
complications,  74 
ozena  with,  76 
treatment,  76 
fibrinous,  77 
fthomboid  muscles,  spasm  of,  511 

paralysis  of,  503 
Etobertson^s  symptom,  575 
Ramin^tion,  237 


Salivation,  182 
Satiety,  disorders  of  sense  of,  240 
Saturnine  paralysis,  536 
Scanning  speech,  561 
Scapula,  elevator  of  angle  of,  paralvsis 
of,  503 
spiism  of,  511 
Scapular  muscles,   {)eripheral  (wralysis 

of,  5IMJ 
Scarlet  fever  and  verruco«*e  endocarditis, 

50 
Sciatic  nerve,  peripheral    paralx'sis  of, 

506 
Sciatica,  522 
ascending,  523 
des<^^*en(iing.  523 
neuritic,  523 
scoli«>tic,  52.3 

sngiir  in  urine  in,  523 
Sclerosis,  amyotrophic  lateral,  593 
treatment,  596 
cerebrospinal,  nndtiple,  560 
nystagmus  in,  562 
treatment,  563 
Scrotum,  neunily:ia  of,  524 
Seminal  Hnid,  inv«)luntary  discharge  of, 

465.     See  also  Sf)ermatorrhea, 
Sensibility,  compasses  for  testing,  526 

cutaneous.  525 
Sensory  nerves,  inflammation  of,  533 
Seropneumo|>erirardium,  58 
Seropneumothorax,  162 
Serrate  muscle,  paralysis  of,  500 
Sexual  organs,  male,  diseases  of,  463 
Sialodochitis,  fibrinous,  184 
Singers'  node^,  S2 
Singultus,  211 

Siphon,  stomach,  soft-rubber,  232 
Situs  vi>ceruni  |»erversns  s.  inversus,  34 
Skin,  electric  sensibilitv  of.  526 
Slaty  induraii<)n  of  lung,  140 
Slee|>-paralysis,  4''2 
S[)a^m,  muscular,  507 

rotatory,  511 
Spasmus  glottidis  ablartatornm,  94 
Spa.siic  rijiidity  of  extreruities,  581 
Spasiic-pareti*'  ^'ait.  5S1,  .5S2 
S|)ecial  sense,  nerves  of,  {»eripheral  dis- 

e.'ise  of.  ">2".* 
Speecli,  scntiniui:,  561 
Spermatorrhea,  465 

charlatans'  treatment.  467 
permanent,  4r>6 
true,  4»»t» 
Spinal  accessory  nerve,  paralysis  of,  488 
s[»a>m,  510 
column   and  dura   mater,  relation  of, 

541 
com pre^^si on- para  lysis,  567 
general  paralysis  with,  569 
treatment,  571 
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Frederick  Peterson,  M.  D.,  Chief  of  Clinic,  Ner\'Ous  Department, 
College  of  Physicians  and  Surgeons,  New  York.  Handsome  octavo 
volume  of  843  pages,  profusely  illustrated.  Cloth,  $5.00  net;  Sheep  or 
Half  Morocco,  $6.00  net. 

Clarkson's  Histology. 

A  Text-Book  of  Histology,  Descriptive  and  Practical.  By  Arthur 
Clarkson,  M.  B.,  C.  M.  Edin.,  formerly  Demonstrator  of  Physiology 
in  the  Owen's  College,  Manchester ;  late  Demonstrator  of  Physiology 
in  Yorkshire  College,  Leeds.  Large  octavo,  554  pages;  22  engravings 
and  174  beautifully  colored  original  illustrations.     Cloth,  ;j(4.oo  net. 

Corwin's  Physical  Diagnosis,    ihm  cduioii.  neviied. 

Essentials  of  Physical  Diagnosis  of  the  Thorax.  By  Arthur  ^L 
Corwin,  A.m.,  M.  D.,  Instructor  in  Physical  Diagnosis  in  Rush 
Medical  College,  Chicago.    219  jmges,  illustrated.     Cloth,  $1.25  net. 

Crookshank's  Bacteriology,    rourth  Edition.  Revbed. 

A  Text-Book  of   Bacteriology.      By  Edgar   M.  Crookshank,  M.  B., 

Professor  of  Comparative  Pathology  and  Bacteriology,  King's  College, 

London.     Octavo,  700  pages,  273  engravings  and  22  original  colored 

plates.     Cloth,  $6.50  net;    Half  Morocco,  $7.50  net. 

* 

DaCosta's  Surgery.    Third  edition.  Revbed. 

Modern  Surgery,  General  and  Operative.  By  John  Chalmers  Da 
Costa,  M.  I).,  Professor  of  Principles  of  Siirgeri'  and  Clinical  Surgery, 
Jefferson  Medical  College,  Philadelphia  :  Surgeon  to  the  Philadelphia 
Hospital,  etc.  Handsome  octavo  volume  of  1117  pages,  profusely 
illustrated.     Cloth,  $5.00  net;   Sheep  or  Half  Morocco,  J6.00  net.' 

Enlarged  by  over  200  Patfes,  with  more  than  100  New  lUustrationfl. 
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Davis's  Obstetric  Nursini^ 

Obstetric  and  Gynecologic  Nursing.  By  Edward  P.  Davis,  A.  M., 
M.  D.,  Professor  of  Obstetrics  in  Jefferson  Medical  College  and  the 
Philadelphia  Polyclinic;  Obstetrician  and  Gynecologist  to  the  Phila- 
delphia Hospital.  i2mo  volume  of  400  pages,  fully  illustrated. 
Ready  Shortly. 

DeSchweinitz  on  Diseases  qf  the  £ye.  ihm  Ediiioii.  ReviMd. 

Diseases  of  the  Eye.  A  Handbook  of  Ophthalmic  Practice.  By  G. 
E.  DE  ScHWEiNiTZ,  M.  D.,  Professor  of  Ophthalmology,  Jefferson  Medi- 
cal College,  Philadelphia,  etc.  Handsome  royal  octavo  volume  of  696 
pages;  256  fine  illustrations  and  2  chromo-lithographic  plates.  Cloth, 
$4.00  net;  Sheep  or  Half  Morocco,  $5.00  net. 

Dorland's  Dictionaries. 

[See  American  Illustrated  Medical  Dictionary  and  American 
Pocket  Medical  Dictionary  on  page  3.] 

Dorland's  Obstetrics. 

A  Manual  of  Obstetrics.  By  W.  A.  Newman  Dorland,  M.  D.,  Assist- 
ant Demonstrator  of  Obstetrics,  University  of  Pennsylvania  ;  Associate 
in  Gynecology,  Philadelphia  Polyclinic.  760  pages;  163  illustrations 
in  the  text  and  6  full-page  plates.     Cloth,  $2.50  net. 

Eichhorst's  Practice  qf  Medicine. 

A  Text-Book  of  the  Practice  of  Medicine.  By  Dr.  Herman  Eichhorst, 
Professor  of  Special  Pathology  and  Therapeutics  and  Director  of  the 
Medical  Clinic,  University  of  Zurich.  Translated  and  edited  by  Augus- 
tus A.  EsHNER,  M.  D.,  Professor  of  Clinical  Medicine,  Philadelphia 
Polyclinic.     ///  Press.     Ready  Soon, 

Friedrich  and  Curtis  on  the  Nose,  Throat,  and  Ear. 

Rhinology,  I^aryngology,  and  Otology,  and  Their  Significance  in  (ien- 
eral  Medicine.  By  Dr.  E.  P.  Frikdrich,  of  Leipzig.  Edited  by  H. 
IIoijiRooK  Curtis,  M.  D.,  Consulting  Surgeon  to  the  New  York  Nose 
and  Throat  Hospital.     Octavo,  348  pages.     Cloth,  $2.50  net. 

Frothingham's  Guide  for  the  Bacteriolo^st. 

1  laboratory  (iuide  for  the  liacteriologist.  By  Lanu.don  Frothin<;ham, 
M.  1).  v.,  Assistant  in  I^acteriology  and  Veterinary  Science,  Sheffield 
Scientific  School,  Vale  University.      Illustrated.      Cloth,  75  cts.  net. 


Garrigues'  Diseases  qf  Women.    Third  edition.  Revised. 

Diseases  of  Women.  \\y  Hknkv  J.  (iARRI(;i:es,  A.M.,  M.  D.,  (lyne- 
(oloi^isl  to  St.  Mark's  Hospital  and  to  the  German  Dispensary,  New 
York  ('ity.  Octavo,  756  pages,  with  ^^67  engravings  and  colored  plates. 
Cloth,  S4.50  net ;  Sheep  or  Half  Morocco,  ^5.50  net. 
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Hyde  an?  Montgomery  on  Syphilis  and  the  Venereal 

Diseases,      second  Edition.  Revised  and  Gteady  Enlarged. 

Syphilis  and  the  Venereal  Diseases.  By  James  Nevins  Hyde,  M.  D., 
Professor  of  Skin  and  Venereal  Diseases,  and  Frank  H.  Mont(;omerv, 
M.  D.,  Associate  Professor  of  Skin,  Genito- Urinary,  and  Venereal  Dis- 
eases in  Rush  Medical  College,  Chicago,  111.  Octavo,  594  pages, 
profusely  illustrated.     Cloth,  $4.00  net. 

^Ihe  International  Text-Book  of  Surgery,    in  Two  vohnnet. 

By  American  and  British  Authors.  Edited  by  J.  Collins  Warren, 
\I.  I).,  LL.  D.,  F.  R.  C.  S.  ( Hon.),  Professor  of  Surgery,  Harvard  Medi- 
cal School,  l^oston  ;  and  .A.  Pearce  Gould,  M.  S.,  F.  R.  C.  S.,  Lecturer 
on  Practical  Surgery  and  Teacher  of  Oi>erative  Surgery,  Middlesex 
Hospital  Medioil  School,  Tendon,  Kng.  Vol.  1.  Grnera!  Surgery, — 
Handsome  octavo,  947  images,  with  458  beautiful  illustrations  and  9 
lithographic  i^lates.  Vol.  II.  Special  or  Rcf^ional  Surgery, — Handsome 
octavo,  1072  pages,  with  471  beautiful  illustrations  and  8  lithographic 
plates.  Sold  hy  Subscription,  Prices  per  volume:  Cloth,  $5.00  net; 
Sheep  or  Half  Morocco,  56.00  net. 

"  It  is  the  most  valuable  work  on  the  subject  that  has  appeared  in  some  years.  The  clini- 
cian and  the  pathologist  have  joinerl  hands  in  its  production,  and  the  result  must  be  a  satb- 
faction  to  the  editors  as  it  i^  a  gratification  to  the  conscientious  reader." — Annals  of  Smrj^rr. 

"  This  is  a  work  whi<:h  comes  to  us  on  its  own  intrinsic  merits.  Of  the  latter  it  has  very 
many.  The  arranj»emrnt  of  subjects  is  excellent,  and  their  treatment  by  the  different  authors 
is  equally  so.  What  is  ONpfcially  to  be  reconmiended  is  tlie  painstaking  endeavor  of  each 
writer  to  make  his  subject  clear  and  to  the  point.  To  this  end  particularly  is  the  technique 
of  operations  lucidly  desorint'd  in  all  necessary  detail.  And  withal  the  work  is  up  to  date  in 
a  very  rrniarkal^le  dt'Kn.''',  many  of  the  latest  operations  in  the  different  regional  parts  of  the 
body  bointj  f^iven  in  full  details.  There  is  not  a  chapter  in  the  work  from  which  the  reader 
may  not  Irarn  soinethinji  new." — .\fr(iictil  ReiorJ,  New  York. 

Jackson's  Diseases  qf  the  Eye. 

.-V  Manual  of  Di.seases  of  the  Eye.  By  Edward  Jackson,  A.  M.,  M.  D., 
Emeritus  Trofessor  of  Diseases  of  the  Eye,  Philadelphia  Polyclinic  and 
College  for  (Graduates  in  Medicine.  i2mo  volume  of  535  pages,  with 
178  illustraiions,  mostly  from  ctt-awingsby  the  author.    Cloth,  $2.50  net. 

Keatin^'s  Life  Insurance. 

How  to  Examine  for  Life  In.surance.  By  John  M.  Keating,  M.  I)., 
Fellow  of  the  College  of  Physicians  of  Philadelphia  ;  Ex- President  of  the 
Association  of  Life  Insurance  Medical  Directors.      Royal  octavo,  211 

pages.     With  numerous  illu.strations.     Cloth,  $2.00  net. 

Keen  on  the  Surgery  qf  Typhoid  Fever. 

The  Surgical  Complications  and  Sequels  of  Typhoid  Fever.  Bv  Wm. 
\V.  Kkkn,  M.  ]).,  LL.  1).,  F.  R.  C.  S.  { Hon.),  Professor  of  the  Principles 
of  Surgery  and  of  Clinical  Surgery,  Jefferson  Medical  College,  Phila- 
delphia, etc.    ( )<  tavo  volume  of  386  pages,  illustrated.   Cloth,  J3.00  net. 

Keen's  Operation  Blank,    second  Editioii.  lUvitMi  Form. 

An  Operation  Blank,  with  Li.sts  of  Instruments,  etc..  Required  in  Vari- 
ous Ojierations.  Prepared  by  W.  W.  Keen,  M.  D.,  LL.  D.,  F.  R.  C.  S. 
(  Hon. ),  Protessor  of  the  Principles  of  Surger>-  and  of  Clinical  Surgery, 
Jefferson  Medical  College,  Philadelj)hia.     Price  per  pad,  blanks  for  fifty 

ODerations.  :;o  (  ts.  iu*r. 
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Kyle  on  l/pe  Nose  and  Throat    second  EdHUm. 

Diseases  of  the  Nose  and  Throat.  By  D.  Braden  Kyle,  M.  D.,  Clinical 
Professor  of  laryngology  and  Rhinology,  Jefferson  Medical  College, 
Philadelphia.  Octavo,  646  pages;  over  150  illustrations  and  6  litho- 
graphic plates.     Cloth,  $4.00  net;  Sheep  or  Half  Morocco,  $5.00  net. 

Laine's  Temperature  Chart 

Temperature  Chart.  Prepared  by  D.  T.  Laine,  M.  D.  Size  8x13'^ 
inches.  A  conveniently  arranged  Chart  for  recording  Temperature, 
with  columns  for  daily  amounts  of  Urinary  and  Fecal  Excretions,  Food, 
Remarks,  etc.  On  the  back  of  each  chart  is  given  the  Brand  treatment 
of  Typhoid  Fever.     Price,  per  pad  of  25  charts,  50  cts.  net. 

Levy,  Klemperer,  iiii9  fishner^s  Clinical  Bacteriology. 

The  Elements  of  Clinical  Bacteriology.  By  Dr.  Ernst  Lew,  Pro- 
fessor in  the  University  of  Strasburg,  and  Felix  Klemperer,  Privat- 
docent  in  the  University  of  Strasburg.  Translated  and  edited  by 
Augustus  A.  Eshner,  M.  D.,  Professor  of  Clinical  Medicine,  Philadel- 
phia Polyclinic.    Octavo,  440  pages,  fully  illustrated.    Cloth,  $2.50  net. 

Irockwood's  Practice  ^  Medicine. 

A  Manual  of  the  Practice  of  Medicine.  By  Gf()rc;e  Roe  Lockwood, 
M.  D.,  Professor  of  Practice  in  the  Woman's  Medical  College  of  the 
New  York  Infirmary,  etc.  935  pages,  with  75  illustrations  in  the  text, 
and  22  full-page  plates.     Cloth,  $2.50  net. 

Lon^s  Syllabus  ^  Gynecology. 

A  Syllabus  of  Gynecology,  arranged  in  Conformity  with  "An  American 
Text-Book  of  Gynecology."  By  J.  W.  Long,  M.  D.,  Professor  of  l)is- 
ea.ses  of  Women  and  Children,  Medical  College  of  Virginia,  etc.  Cloth, 
interleaved,  $1.00  net. 

Macdonald's  Surgical  Diagnosis  iiii9  Treatment. 

Surgical  Diagnosis  and  Treatment.  By  J.  W.  Macdonaij^,  M.  1). 
Edin.,  F.  R.  C.  S.  Kdin.,  Professor  of  Practice  of  Surgery  and  Clinical 
Surgery,  Hamline  University.  Handsome  octavo,  800  pages,  fully  illus- 
trated.    Cloth,  $5.00  net ;  Sheep  or  Half  Morocco,  <;6.oo  net. 


Mallory  and  Wright's  Pathological  Technique. 

Pathological  Technicjue.  A  Practical  Manual  for  laboratory  Work  in 
Pathology,  Bacteriolog}',  and  Morbid  Anatomy,  with  chapters  on  Post- 
Mortem  Technique  and  the  Performance  of  Autopsies.  By  Frank  B. 
Mallory,  A.  M.,  M.  1).,  Assistant  Professor  of  Pathology,  Harvard 
University  Medical  School,  Boston;  and  James  H.  Wri<;ht,  A.M., 
M.  D.,  Instructor  in  Pathology,  Harvard  University  Medical  School, 
Boston.     Octavo,  396  i)ages,  handsomely  illustrated.     Cloth,  $2.50  net. 

McFarland's  Pathogenic  Bacteria.  "^^^t^Vt:^!^ 

Text-Book  upon  the  Pathogenic  l^cteria.  By  Joseph  McFarland, 
M.  I).,  Professor  of  Pathology  and  Bacteriology,  Medico-Uhinirgical 
College  of  Philadelphia,  etc.  Octavo  volume  of  621  pages,  finely  illus- 
trated.    Cloth,  J53.25  net. 
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Pryor — Pelvic  Inflammations. 

The  Treatment  of  Pelvic  Inflammations  through  the  Vagina.  By  W. 
R.  Pryor,  M.  D.,  Professor  of  Gynecology,  New  York  Polyclinic. 
i2mo,  248  pages,  handsomely  illustrated.     Cloth,  ;j2.oo  net. 

Pye's  Banda^ng. 

Elementary  Bandaging  and  Surgical  Dressing.  With  Directions  con- 
cerning the  Immediate  Treatment  of  Cases  of  Emergency.  By  Walter 
Pye,  F.  R.  C.  S.,  late  Surgeon  to  St.  Mary*s  Hospital,  London.  Small 
i2mo,  over  80  illustrations.     Cloth,  flexible  covers,  75  cts.  net. 

Pyle's  Personal  Hy^ene. 

A  Manual  of  Personal  Hygiene.  Proper  Living  upon  a  Physiologic 
Basis.  Edited  by  Walter  L.  Pyle,  M.  D.,  Assistant  Surgeon  to  the 
Wills  Eye  Hospital,  Philadelphia.  Octavo  volume  of  344  pages,  fully 
illustrated.     Cloth,  $1.50  net. 

Raymond's  Physiolo^. 

A  Manual  of  Physiology.  By  Joseph  H.  Raymond,  A.  M.,  M.  D., 
Professor  of  Physiology  and  Hygiene  and  Lecturer  on  Gynecology  in 
the  Long  Island  College  Hospital.  382  pages,  102  illustrations,  and  4 
full-page  colored  plates.     Cloth,  J  1.25  net. 

Salinger  and  Kalteyer's  Modem  Medicine. 

Modern  Medicine.  By  Julius  L.  Salinger,  M.  D.,  Demonstrator  of 
Clinical  Medicine,  Jefferson  Medical  College ;  and  F.  J.  Kaltever, 
M.  D.,  Assistant  Demonstrator  of  Clinical  Medicine,  Jefferson  Medical 
College.     Handsome  octavo,  801  pages,  illustrated.     Cloth,  J4.00  net 

Saundby's  Renal  and  Urinary  Diseases. 

Lectures  on  Renal  and  Urinary  Diseases.  By  Robert  Saundby,  M.  D. 
Edin.,  Fellow  of  the  Royal  College  of  Physicians,  I^ndon,  and  of  the 
Royal  Medico-Chirurgical  Society;  Professor  of  Medicine  in  Mason 
College,  Birmingham,  etc.  Octavo,  434  pages,  with  numerous  illustra- 
tions and  4  colored  plates.     Cloth,  ^2.50  net. 

Saunders'  Medical  Hand-Atlases. 

See  p<^es  16  and  17* 

Saunders'  Pocket  Medical  Formulary,  sixth  Edition.  Revised. 

By  William  M.  Powell,  M.  D.,  author  of  **  Essentials  of  Diseases  of 
C^hildren":  Member  of  Philadelphia  Pathological  Society.  Contain- 
ing 1844  formulae  from  the  best-known  authorities.  With  an  Appendix 
containing  Posological  Table,  Formulae  and  Doses  for  H)rpodermic 
Medication,  Poisons  and  their  Antidotes,  Diameters  of  the  Female  Pelvis 
and  Fetal  Head,  Obstetrical  Table,  Diet  List  for  Various  Diseases,  Mate- 
rials and  Drugs  used  in  Antiseptic  Surgery,  Treatment  of  Asphyxia  from 
Drowning,  Surgical  Remembrancer,  Tables  of  Incompatibles,  Eruptive 
Fevers,  etc.,  etc.  Handsomely  bound  in  flexible  morocco,  with  side 
index,  wallet,  and  flap.     $2.00  net. 

Saunders'  Question-Compends. 

See  page  15. 
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Stevens'  Materia  Medica  and  Therapeutics.  ^^IS^i^''"- 

A  Manual  of  Materia  Medica  and  Therapeutics.  By  A.  A.  Stevkns, 
A.  M.,  M.  D.,  Ixjcturer  on  Physical  Diagnosis  in  the  Univeniity  of 
Pennsylvania.     Post-octavo,  445  pages.     Flexible  Leather,  |2.oo  net. 

Stevens'  Practice  qf  Medicine,    nfth  Edition.  Revised. 

A  Manual  of  the  Practice  of  Medicine.  By  A.  A.  Stevens,  A.M., 
M.  I).,  Lecturer  on  Physical  Diagnosis  in  the  University  of  Pennsyl- 
vania. Specially  intended  for  students  prei)aring  for  graduation  and 
hospital  examinations.  Post-octavo,  519  pages;  illustrated.  Flexible 
Leather,  ;|;2.oo  net. 

Stewart's    PhysiolO^.      Fourtli  Edition.  Reviled. 

A  Manual  of  Physiology,  with  Practical  Exercises.  For  Students  and 
Practitioners.  By  G.  N.  Stewart,  M.  A.,  M.  D.,  D.  Sc,  Professor  of 
Physiology  in  the  Western  Reserve  University,  Cleveland,  Ohio.  Octavo 
volume  of  894  pages ;  336  illustrations  and  5  colored  j)lates.  Cloth, 
$3.75  net. 

Stoney's  Materia  Medica  for  Nurses. 

Materia  Medica  for  Nurses.  By  Emily  A.  M.  Stonev,  late  Superintend- 
ent of  the  Training-School  for  Nurses,  Carney  Hospital,  South  Boston, 
Mass.     Handsome  octavo  volume  of  306  pages.     Cloth,  J  1.50  net. 

StOney'S   Nursing,      second  Edition.  Revised. 

Practical  Points  in  Nursing.  For  Nurses  in  Private  Practice.  By  Emily 
A.  M.  SroNEY,  late  Superintendent  of  the  Training-School  for  Nurses, 
Carney  Hospital,  South  Boston,  Mass.  456  pages,  with  73  engravings 
and  8  colored  and  half-tone  plates.     Cloth,  ^1.75  net. 

Stoney's  Surreal  Technic  for  Nurses. 

Bacteriology  and  Surgical  Technic  for  Nurses.  By  Emily  A.  M.  Stoney, 
late  Superintendent  of  the  Training-School  for  Nurses,  Carney  Hospital, 
South  Boston,  Mass.     i2mo  volume,  fully  illustrated.    Cloth,  Jti.25  net. 

Thomas's   Diet   Lists,      second  Edition,  Revised. 

Diet  Lists  and  Sick-Room  Dietary.  By  Jkromk  B.  Thomas,  M.  D., 
Visiting  Physician  to  the  Home  for  Friendless  Women  and  Children 
and  to  the  Newsboys'  Home ;  Assistant  Visiting  Physician  to  the  Kings 
County  Hospital.     Cloth,  51.25  net.     Send  for  sample  sheet. 

Thornton's  Dose-Book  and  Prescription-Writing. 

Dose-Book  and  Manual  of  Prescription-Writing.  By  E.  Q.  Thornton, 
M.  1).,  Demonstrator  of  Therai)eutics,  Jefferson  Medical  College,  Phila- 
delphia.    334  pages,  illustrated.     Cloth,  ^^1.25  net. 

Van  Valzah  arid  Nisbet's  Diseases  qf  the  Stomach. 

Diseases  of  the  Stomach.  By  William  W.  Van  Valzah,  M.  D.,  Pro- 
fessor of  Cieneral  Medicine  and  Diseases  of  the  Digestive  System  and 
the  Blood,  New  York  Polyclinic;  and  J.  Douglas  Nisbet,  M.  D., 
Adjunct  Professor  of  (General  Medicine  and  Diseases  of  the  Digestive 
System  and  the  Blood,  New  York  Polyclinic.  Octavo  volume  of  674 
pages,  illustrated.     Cloth,  $^,$0  net. 
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Vecki's  Sexual  Impotence. 

The  Pathology  and  Treatment  of  Sexual  Imj)otence.  By  Victor  G. 
Vecki,  M.  D.  From  the  second  German  edition,  revised  and  enlarged. 
Demi-octavo,  291  pages.     Cloth,  J2.00  net. 


l^erordfs  Medical  Dia^osis.    Fourth 

Medical  Diagnosis.  By  Dr.  Oswald  Vierordt,  Professor  of  Medicine. 
University-  of  Heidelberg.  Translated,  with  additions,  from  the  fifth 
enlarged  German  edition,  with  the  author's  permission,  by  Francis  H. 
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